Hydraulics | 
Pneumatics 


SYSTEMS +» COMPONENTS « SERVOS +- ELECTRIC CONTROLS: APRIL 1959 


What 
You 
Need 

To Know 


About 


AIR 
VALVES 


see contents page 3 


THE MAGAZINE OF FLUID POWER 


AN INOUSTRIAL PUBLISHING CORPORATION MAGATINE 


—read each month by 26,000 men who apply 
fluid power to all types of machines and equipment 








As easy as plugging in 
your electric shaver 


FLUID LINE CO 


HERE’S THE COUPLING FOR JOB 
To connect a Hansen Two-Way Shut-Off Coupling, 
you merely pull back the sleeve and push the Plug 
into the Socket. To disconnect, just pull back the 


sleeve. No tools required. When Coupling is discon- 


nected, similar valves in Socket and Plug shut off SERIES HK® 


both ends of line—practically eliminate spilling of 
TWO-WAY SHUT-OFF COUPLING 


liquid or escape of gas at instant of disconnection. 
Instantly shuts 


Hansen Series HK Two-Way Shut-Off Couplings 
off both sides of 


are available with female pipe thread connections 
line prevents 


from 's” to 1” inclusive. Available in brass or steel. 
loss of liquid 


WRITE FOR THE HANSEN CATALOG gas, or pressure 


Here's an always ready reference when 


wo you want information on couplings in a QUICK-CONNECTIVE FLUID LINE COUPLINGS 


hurr List mplete ran # si f 
HANSER sree Gliaaiitine insane Samditins Wiad for COMPRESSED AIR * HYDRAULIC FLUIDS + OIL 
ceourvacs Of. and Straight Through Couplings—includ GREASE ad WATER . VACUUM e STEAM ° OXYGEN 
ing Special Service Couplings for LP-Gas, ACETYLENE ° REFRIGERANTS ° GASOLINE 


m xy n, A len 
Steam, Oxyge cetylene, etc COOLANTS *« LP-GAS 





REPRESENTATIVES IN PRINCIPAL CITIES 
SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN “4H MANUFACTURING COMPANY 


150th STREET CLEVELAND 35, OHIO 
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MEW wvorivucic FLOW CONTROL VALVE 


Calibrated 
for Precision 
Control 


HANNA 768,07 /000 vacves 


are used for controlling flow 

of petroleum liquids, water 

and synthetic hydraulic fluids. 
Pressure to 1000 psi. 

Sizes %", %", 2" and %” 
Temperatures -—40° F to +250° F 


3/8" VALve 
Actual Size 


*1G0°0 





Vo meet the demands for precision control of hydraulically powered equip- 
ment, Hanna offers this new calibrated speed control valve. Flow can be 
accurately regulated from zero to desired rate by turning the adjusting sleeve. 
Once set to the desired flow rate the valve can be “locked”. Calibrations 
assist in setting the valve to pre-determined flow rates. 

The new Flo-Set 1000 Valves are the result of over 50 years of Hanna 
design and manufacturing experience in the field of fluid power. They are 
built to close tolerances with quality materials and like all Hanna products 
they are offered only after extensive laboratory testing and field experience. 


Their performance is guaranteed for the service specified. 


Ask your Hanna Representative listed in your classified directory and 


Thomas’ Register for complete information—or write us for details. 


Hanna Engineering Works 


(HE ) — HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS .. . VALVES 
——# 


1741 Elston Avenue * Chicago 22, Illinois 
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NEW HORIZONS for INDUSTRY 


Min 


nesota Rubber injection molded silicone silicone rubber for PROTOTYPES BY KOTOKAST 
parts enable designers to improve operating No matter what your requirements, you ca! 
characteristics of scores of rubber components be sure of getting tops in quality and service 
uch as automatic transmission seals, bellows from Minnesota Rubber 
diaphragms, electric insulators and molded c 
parts subjected to unusually tough operating TYPICAL PROPERTIES OF SILICONE RUBBER 
conditions * Temperature range 130 to 500° F 
Che exclusive method of injection molding * Tensile strength, psi 600 to 900 
insures absolute uniformity of parts giving the * Tear strength, Ib in....... . 40t0 75 
user consistent performance characteristics. ee 150 to 300 
hus the engineer can accurately predict per * Compression set, % ( 300 F. 15 to 40 
formance for his unit * Hardness range, durometer. 20 to 90 
Minnesota Rubber produces O-Rings, Quad * Dielectric strength, volts mil 400 to 500 
Kings, custom molded parts and extrusions * Oil resistance, depending 
out of silicone. In addition you can specify 7 ...+. good to excellent 


FOR MORE INFORMATION AND A 
COPY OF THE SILICONE RUBBER HANDBOOK .. 


> 


{ 


WRITE ON YOUR LETTERHEAD FOR/ @ 
nn —_ j 


fl 2 — Eee 
tr A FREE COVER TO BIND Your | —” DEPARTMENT 140, 3630 WOODDALE AVENUE 
“FACTS FOR FILING" PAGES ——4 MINNEAPOLIS 16, MINNESOTA 
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NEW 
PRODUCTS 


The Perfect Combination 





NEW ANCHOR HOSE 
FOR 
EXTRA HIGH PRESSURES 
"Super-Spiral” Hose 
Opens New Pressure Ranges 
For Hydraulic Equipment 


Hydraulic engineers 
attempting to design 
equipment utilizing 
higher operating 
pressures, have been 
defeated by absence 
of hose capable of 
handling these high 
er pressures. Recog 
nizing the need, An 
chor has just intro 
duced a new spiral 
wound wire rein 
forced hose designe d 
for use with substan 
tially higher pres 
sures 

ANCHOR SUPER 
SPIRAL High Pres 
sure Hose is avail 
able in both 4-ply 
and 6-ply spiral 
wound wire rein- 
rorced styles and in 
sizes from 3/16” 
LD. to 14%” LD 
A 2” LD. size is now 
under development 
tor early availability 
Maximum working pressures of the 
new 6-ply hose range from 12,500 
psi for 4,4” LD. to 3000 psi for 114” 
1.D., and for the 4-ply, from 10,000 
psi 3 6 I.D. to 2,500 psi 14" LD 
By the substitution of spirally wound 
wire reinforcement for the conven- 
tional wire braid, heavier wire (.022” 
can be used and the wire fatigue, 
caused by the crossed wires of the 
braid, is eliminated. This makes a 
stronger hose capable of handling 
much higher pressures without exces 
sive increase in bulk and rigidity 
SUPER-SPIRAL Hose has an oil re 
sistant neoprene inner tube and an 
oil, weather and abrasion resistant syn 
thetic rubber cover with friction 
layers between each spiral wire rein 
forcement. It is available in assemblies 
fitted with Anchor Pressed-On Cou 





plings. 

A supplement to Catalog 101 describes 
the new SUPER-SPIRAL High Pres- 
sure Hose and may be obtained from 
Anchor Coupling Co. Inc., 375 No 
Fourth Sc., Libertyville, Ill 
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Assemblies 







NEW ac 
WELD TYPE FITTINGS 


for use with Anchor 
Flanco Couplings 


Anchor's new Weld Type Fittings, when combined 
with FLANCO Split-Flange Clamp Halves and “O 

Ring Flanged Head Couplings offer new flexibility 
and versatility in the use of pipe or tubing in hydrau 
lic transmission lines. By using them, pipe threads and 
pipe fittings with all the piping problems they present, 
can be eliminated, and pipe or tubing assemblies with 
better flow characteristics can be produced. 


Four cap screws are used to bolt these new forged 
steel weld type fittings to flange or port. An “O 
Ring ensures a leakproof connection. Fittings are 
available with drilled holes and “O”’ Ring Groove 
for bolting to valve or pump, or threaded holes with 
out “O” Ring Groove for connection to Anchor 
FLANCO Hose Assemblies by means of Anchor SAE 
4-Bolt Split-Flange Clamps. 


Anchor's new weld type fittings are designed in 
straight, 90° elbow and tee styles for the ends of 
pipe or tubing, and in saddle style for welding onto 
pipe or tubing between the ends. With the saddle 
style fittings, any number may be placed along the 
length of the assembly 


a Andy Anchor says 
My new Weld Type Fittings plus FLANCO 
t* Split-Flange Clamps and “O” Ring Flanged 
Head Couplings can’t be beat for pipe or tub 
ing assemblies. Write today for data sheet 


giving complete details and specifications 





374 North Fourth St., Libertyville, I. 
Branch Plants: Dallas, Tex., Plymouth, Mich. 
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Why Skinner V5 solenoid valves are 
solving so many control problems 





Application: The Leland-Gifford 
nine-unit hydraulic drilling machine 
ed for drilling crankshafts uses two- 
iy Skinner VS valves to control the 
flow of coolant at each operating sta- 
tion of the fixture 





Skinner stainless steel V5 valves 
are offered in two- and three-way con- 
struction, normally open, normally 
closed, directional control, multi-di- 
rectional, quick exhaust. Orifices 
1/32" to 3/8"; NPT ports: 1/8", 


1/4", and 3/8"; pressure ratings: to 
3000 psi. Explosionproof models UI 
approved for both Class 1, Group D 
and Class 2, Groups F and G are 


| 
available 


Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Representative 
listed in the Yellow Pages or write us at Dept. 314 
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Automatic coolant operation: The Simple maintenance and repair: 
Skinner V5 2-way normally closed The design of Skinner V5 valves per- 
valves are wired so that at the start mits hand disassembly for cleaning 
of the drilling operation the valves are without removal of the valve from the 
energized causing coolant to flow be- line. Coils, housings, plungers, sleeves 
fore the drill starts its drilling pass are interchangeable and easily replaced 


When the cycle is complete the drill 
retracts, the valves are de-energized 
and the flow of coolant is halted 





Engineered to highest UL stand- 100% tested. Prior to shipment, 
ards: Body and internal parts of fre- every VS valve is tested for both in- 
quently copied VS valve are stainless ternal and external leakage under full 
steel and, thus, corrosion - resistant pressure conditions with modern, sen- 
Durable, compressible inserts of soft sitive detecting equipment. In these 
synthetic materials insure bubbletight laboratory tests Skinner V5 valves 
operation. Orifice seats have radius regularly get over 20-million cycles 
with well-rounded contact area and without leakage. And these results are 
high finish for long insert life constantly proving out in service 


ELECTRIC VALVE 
DIVISION connecticut 


105 EDGEWOOD AVENUE 
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.. Did Power NEWS 


From Oilgear Application-Engineering Files 
HOW OILGEAR SYSTEMS BOOST QUALITY PRODUCTION—CUT OPERATING COSTS 
CUSTOMERS: Many Modern Hot Plate Press Builders and Users (Names Withheld 


DATA: For presses with capacities ranging from 500 to —_— by user personnel. High speed platen approach and 
5,000 tons, or two-press operation. It is desirable to return needed to increase productive cycles per hour. 
have one company responsible for the entire power Remote location of equipment to prevent absorption 
system, rather than an assembly of components of of heat from the press... with a minimum of piping 
different origin. Should have remote, preset, accurate, 
automatic push button control of multiple time cycles, 
? pressures, and ram speeds to improve quality — increase 
production. “Presets” to be simply, rapidly adjusted 


to keep maintenance and installation costs to a mini- 
mum. Systems must be leak-tight, trouble-free, depend- 
able, capable of virtually continuous operation. 








20 opening Columbia Press 





SOLUTION: Shown are three typical installations where Oilgear 
*‘Power-Paks” have been application-engineered by Oilgear 

with the press manufacturers—to achieve the modern concept 
of high speed automatic production of hardboards and plywood. 
These are complete Oilgear Fluid Power systems that include 
pumps, motors, reservoir, valves, and controls custom-built 
into a single “‘Power-Pak.’’ Oilgear ‘‘Power-Paks”’ offer many 
advantages other than a mere unitized assembly . . . automatic 
conservation of electrical power . . . precision-controlled, variable 
cycle times and board pressures — with a complete choice of con- 
trols ranging from manual to completely automatic, remote 


push button . . . high-speed platen approach and return .. . 
leak-tight welded fittings and pipe joints . . . completely pressure 


and flood lubricated by the oil in the system —assuring long, 
trouble-free, dependable life. Oilgear’s complete ‘‘Power-Paks”’ 
eliminate costly hand-fitted assemblies, unnecessary engineer- 
ing, excessive power loss, leaks, repetitive malfunctioning, 
“Christmas tree’? appearance. Press manufacturers and users 
alike report .. . 





“For the lowest cost per year —it’s Oilgear!”’ 


For practical solutions to YOUR linear or rotary drive and 
control problems, call the factory-trained Oilgear application- 
engineer in your vicinity. Or write, stating your specific 
requirements, directly to... 












Oilgear application-engineered Fluid Power systems 
are not limited to linear drives for hot plate or 
pulp baling presses. They are highly successful on 
TH E Ol LG EAR COM PA NY rotary drive applications as veneer clippers, sawmill 
carriages, feed rolls, resaws, gang saws, edgers, 

. . , . a a a trimmers, log handling equipment, transfer sys- 
Application -Engineered Fluid Power Sy stems tems, winders and cahenieen, For controlled, linear 


1564 WEST PIERCE STREET « MILWAUKEE 4, WISCONSIN or rotary power—check with Oilgear! 





ALL ABOUT AIR VALVES 


We didn’t mean to be so 
windy when we started out on 
the special report on air valves 
in this issue . . . eight pages 
should be enough room to cover 
basic types, we thought. But 
after surveying 59 manufac- 
turers of air valves, we turned 
up enough information to fill a 
volume. 

You'll find the valves divided 
iccording to function . . . direc- 
tional control, pressure control, 
flow control. Within these groups 
they are further divided accord- 
ing to design. Although most 
manufacturers have many vari- 
ations for different methods of 
actuation, mounting, and line 
connection, we've shown only 
basic representative types. 

Each description tells how the 
valve works, what its perform- 
ance characteristics are. This 
has been taken from informa- 
tion supplied directly by the 
manufacturers, and in many 
cases is not included in thei 
brochures. Our intention is to 
present a comprehensive manual 
on what's available in air valve 
design. You'll find it a valuable 
reference for comparing and 


selecting the best for your job. 


Reprints ore available 
For details see page 164 
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NUTS AND BOLTS... Many designers think of servo 
components as special designs for one application. High 
cost and maintenance problems are some of the difficulties 
they imagine. But a very high response servo system can 
be built from standard components. Check the article on 
page 90 to see how Onsrud Machine gets high accuracy 
on their aircraft spar miller. 


LET IT RAIN... . Adding an accumulator to speed up 
production was equivalent to a major scientific break 
through at Finkel Umbrella. The article on page 104 tells 
how the accumulator was sized for the application. It’s 
a low cost way of speeding up a machine without revamp- 


ing the whole hydraulic system. 


LOAD SENSITIVE SYSTEM . . . Know what it is? You 
will after reading the article in this month’s Aircraft 
Section. The design combines the best of a servo valve 
system with a servo pump system and is particularly 
adapted to flight controls which operate at low power 
levels for short duration. 


MEET SY DATZ .. . Hes joined 
AH&P’s editorial staff as associate 
editor. Sy brings a wide back- 
ground in industry where he de- 
signed seals and special machines 
for carbon extrusion, printing, and 
textiles. Recently with Thompson- 
Ramo Wooldridge he worked on 
the design of environmental test 
facilities for aircraft and missiles. 
He studied mechanical engineer- 
ing at Brooklyn Polytech and 
CCNY. In addition to articles on industrial applications, 
he will be responsible for developing articles published 
in the Aviation Section of each issue. He is now busy 
planning the second Missile Issue which will appear in 


Sy Doftz 


Septembet of this vear. 


APPLIED HYDRAULICS & PNEUMATICS 





ee 


ee eer eee * 


What? Air Polices the Hands Off Policy! 


We are not serious, but— 


The boys might forget that a kiss doesn’t involve the 
hands but this circuit doesn’t. The screen takes care of 
this. When both his hands depress the actuator buttons, 
they start the sequence to lift the screen, but “‘sneaking”’ 
one hand off calls for the screen to again guard Miss 
‘*Belle-of-the-Bazaar.”” Our society is pretty romantic 
so we doubt if this ““automatic bolster’? will ever become 
popular. But as a safety feature on presses, brakes and 
shears the Ross non-tie-down valve, designed to keep 
both the operator’s hands occupied, should become 
popular. 


If you are interested in “two-hand safety” you 
are interested in a Ross non-tie-down valve. 


If the operator follows instructions, then two three-way 
valves, either in series or in parallel, can protect his hands 
to a degree; but the operator who sets his mind to it, can 
beat either of these hook-ups and keep one hand free. 
This valve is designed to avoid one hand operation. In 
the Ross non-tie-down circuit, both three-way button 
valves are depressed at once to initiate an action and 
both released before another action can be initiated. 


loss OPERATING VALVE CO. 


105 E. Golden Gate Ave. « Detroit 3, Michigan 


April, 1959 Circle 111 


The Ross non-tie-down valve is just one of the many 
designed by Ross to assist in creating safer press circuits. 
Call your nearby Ross engineer or write for full details. 
































SEQUENCE OF OPERATIONS 


Operating valves “A” and “B” simultaneously permits air to 
flow through the valve “C", shifting valve “D". Valve “D” 
operates cylinder raising screen 


De-actucting valves “A” and “B” simultaneously de-actuates 
valves “C" and “D". Cylinder retracts and valve “C” re-sets 
itself for another cycle. 


Operating either valve “A” or “B" independently will not 
cause valve “C” to pass actuating air to valve “D”. 


De-actuating either valve “A” or “B" independently, causes 
pilot air to valve “D" to be exhausted through valve "C". After 
that occurs both valves “A” and “B” must be released to 
re-set valve C” before it will pass air to valve “D" again. 
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Figure 1. 


Zero leakage oil sealing a “must” 


in Briggs & Stratton 2% hp engine 


Some oil sealing applications can accept a small amount of lubricant 
leakage or “seepage.” But not the Briggs & Stratton 8B Engine. Here, 
on a 7%” crankshaft turning up to 3,600 RPM, light engine oil must be 
positively sealed in the crankcase at both front and rear bearing points. 
Oil temperature is 200° F with the engine at wide open throttle; and 
external temperatures may range from —30° to 125° F. Many Briggs 
& Stratton 8B engines operate only after long periods of inactivity; others 
are used continuously, a variable which makes the sealing problem even 
more demanding. 


Satisfactory sealing and long, trouble-free service life is obtained by use 
of two special National Syntech® synthetic rubber seals (Fig. 1)—one 
at either sealing point. These precision made Syntechs have a minimum- 
contact sealing lip seating lightly but firmly on the shaft. The steel outer 
case is a precise press-fit for the bore, simplifying installation and pre- 
venting accidental working free of the seal. 

National pioneered Syntech synthetic rubber seals; today offers a com- 
plete line of Syntech and leather seals plus convenient, competent oil seal 
engineering assistance. For data, for practical design help, call the National 
Seal engineer. He’s under Oil Seals, in the Yellow Pages. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California; 
Plants: Van Wert, Ohio, Downey and Redwood City, California 
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Variations on basic 
oil seal designs 


Many modifications of 
the basic Nationa! 
spring - loaded Syntect 
oil seal design are o1- 
fered. For example, 
where external condi- 
tions require a felt dust 
10,000-S baffle, National 
10,000-S may be employed. Where 
dirt or grit conditions are severe, a 
National 20,000-S with leather or 
Syntech auxiliary sealing lip is often 


— 

Py 

i 
For applications where 
shaft entry is made 
from the auxiliary side, 
a National 230,000-S 
seal with auxiliary 
leather washer-type 

sealing lip mounted in tandem is sug- 

gested. 


230,000-S 


For positive separation 
of low viscosity fluids 
at higher speeds and 
temperatures, National 
70,000-S series seals 
are suggested. Basical- 
ly two 50,000-S seals 
— mounted with sealing 
lips opposed, this seal may be used 
at temperatures above 250° F and 
speeds in excess of 2,000 FPM. 


Altogether, National offers over 2,500 
basic types and sizes. There is one 
best seal for a given application. Your 
National engineer can help you ob- 
tain it. 
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DYNAMIC DIFFERENCE 


“HC"’ SERIES 
POSITIVE DISPLACEMENT GEAR-TYPE PUMP 


Shaft seal: lip type Operating speeds: to 2400 rpm 
Drive: direct, gear or belt Porting: side (Std.) end (Opt.) 
Capacity: 5 sizes,5-17 9P™ Valve: Optional; internal relief, 
Pressures: to 1500 psi adjustable 800 - 1500 psi 


: : be taricti 
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BULLETIN HY11 gives rplet 
performance and installation data. 


... he's one of a staff of engineers, 

specially trained in hydraulic application. 

He can help you solve special problems 

when hydraulics become a part of your design! 


photy Boker Industrial Trucks, div. of Otis Elevator Co., Cleveland, O. 


April, 1959 
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Webster 
POSITIVE DISPLACEMENT GEAR-TYPE PUMPS 


s nimble-fingered realit 


Yesterday's pipe dream is today 
stacks 


This versatile fork lift truck unloads and carrie 
system 


of Webster 


of hydraulic 


platform load. The heart of its powerful hydraulic 
is a Webster Gear-Type Pump. Just 


practical and economical adaptation t 


inother example 
» hundreds 


Stems, pressure lubricating, oi circulati 


applications in lift sy 


in industrial, agricultural and construction equ 
Webster Gear-Type Pumps present many advant 

with unusual standardization and 
interchangeability of components. Keep Webster | 
for the dynamic difference that pay 


“fit” and application 
n mind wl 


you plan hydraulics 
OIL HYDRAULICS DIVISION 


WEBSTER V7) ELECTRIC 
Te FT RACINE - wis 
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1959 FLUID POWER 
PRIZE PAPER CONTEST 


Articles about: 
HYDRAULIC AND PNEUMATIC 
SYSTEMS AND COMPONENTS 


FIRST PRIZE $500 
SECOND PRIZE $300 
THIRD PRIZE $200 
4th to 7th PRIZES, EACH $100 


All prize papers will be published in APPLIED HYDRAULICS & 
PNEUMATICS Magazine. Papers receiving honorable mention awards wii! 
also be published during 1960 and paid for at regular rates. 


Committee of Judges: 
S. H. Durbin, Associate Chief Engineer, E. W. Bliss Company 


O. S. Perkins, Engineer-in-Charge, Hydraulic Crane Division, Bucyrus-Erie 
Company 


C. H. Cannon, Mechanical Systems Engineer, Lockheed Aircraft Corp 


SPONSORED BY 


An Industrial Publishing Corporation Magazine 


812 HURON ROAD, CLEVELAND 15, OHIO 


To Receive A Contest Rules Booklet Circle 240 On Time-Saver Card 
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Nylon push pin guide offers 
Roomy wiring box with terminal strip. excelient bearing, long life. 
Dust sealed and moisture resistant. /2” Heavy, continuous duty, shock 
conduit connections on each side of valve. mounted solenoids. 


Detent clip prevents 
piston from shifting. 


RIVETT 
POINTS THE 
WAY! 


Unrestricted passages allow 
greater flow capacity. 


All surfaces precision 


ground. “ 
Extra-long sealing surfaces. 


: , Shock resistant spool. 
Solenoids are inoperable 


when covers are removed. 


Solenoids manually operated 
in event of electrical failure. 


High Flow Capacity! 


Rivett’s New Solenoid Pilot Operated Hydraulic 1” Valve Is Rated at 28 
G.P.M. and the 115” Size At 82.5 G.P.M., At 15 Ft. Per Sec. Velocity. 


@ Reduces Back Pressure, Friction, Heat Forget about back pressure by specifying 
Rivett 6600’s for service up to 3000 P.S.I. 

@ Opens and Closes Smoothly, Reduce inventory! Select off the shelf: 2 
Positively basic sizes fit %", %”", 344”, 1", 114” and 1%” 


I.P.S. Single and double solenoid. 7 spool 


designs. Meet all J.I.C. requirements. 


@ Mounts In Any Position 


RIVETT, INCORPORATED « Dept. aH-4 


@ 3000 P.S.|. Operation for Multi-Million Brighton 35, Boston, Mass. 


Cycles THE BETTER YOU KNOW HYDRAULICS 
THE BETTER YOU LIKE 


@ Optional: Built-in Speed Controls 
Explosion Resistant 
Solenoid Enclosures 


Get Catalog No. 261 to aid your circuit design. Complete 


drawings, specifications, cut-away views, tables, diagrams! 


“100” 
HYDRAULIC VALVES 


Member National Fluid Power Association 
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MEETS REPEATED TESTS 


Tests prove that Eastman couplings applied to super high 
pressure 4-ply spiral wire hose assure successful assem- 
blies. Couplings hold well above minimum burst pressure. 


PERMANENTLY ATTACHED 
COUPLINGS 

° OND STRONGER ng |Min . 

PROVIDE BOND STR is [onl a tees Pa 


Catalog Lp fe) 
(P.S.1.) (P.S.1.) 


1 (inches) - 
THAN HOSE ITSELF: — fer eT canes 


i . 3 25 
Increasing demand for greater power brought about SS-1EM | om) ve | ase 
| 8420-20M 2 | 1% | 12,000 | 


the use of higher pressures in hydraulic systems. This | 9424-240 2%) 1% | 10,000 
not only calls for greater hose strength, but far more he 
critical engineering in coupling design and application. SWIVEL FEMALE JIC-37° 


MALE NPTF 

















ooo 


EASTMAN is contributing toward the develop- So 
ment of the trend toward higher pressures-—not only 
in the design and application of coupling to hose—but 
in the more exhaustive tests required to assure ade- 
quate safety under high pressure operations. 


The actual photo above is typical of many tests in 
. j P ' Th a Hose | Hose | Coupling | Min. Burst | Max.Wkg 
Eastman laboratories proving that the hose did not Catalog No.| .D.|0.0.| LD. | Pressure | Pressure 
fail at the coupling demonstrating that the coupling 


(inches) (P.S.1.) (P.S.1.) 
. > | nd y ‘ 
was designed and applied to form a bond which was oe | ee oe —_ 


: 8416-16FH | 1 | 1% 16,000 | 4,000 
stronger than the hose itself. 8420-20FH | 1%! 2 5 12,000 3,000 
: — — , | 8424-24FH | 1% | 2% | 44 | 10,000 | 2,500 | 

If you have an application requiring higher pres- eae Tidal Rail i a 
sures, let our engineering department demonstrate the 
superiority and economy of Eastman applications, 
and quote on complete Hydraulic Hose Assemblies. Z ae pt P 


FIDIIZITZ 


[rat nthe MANUFACTURING COMPANY 
Dept. AN-4 | Hose | Hose Coupling | Min Burst | Max.Wkg 


MANITOWOC, WISCONSIN Catalog No.| LD. | 0.0 LD Pressure Pressure 
(inches) (P.S.1.) (P.S.1.) 


WRITE today for your copies — 8412-12MH Ya | 20,000 | 5,000 
Technical Bulletin 100—Medium Pressure Hose and Tube As | 8416-16MH 1 7 16,000 4,000 
semblies, Couplings and Fittings for One Wire Braid Hose 8420-20MH P 12,000 3,000 
Technica! Bulletin 200 — High Pressure Hose and Tube Assem- | 2 ; 21 0.0¢ 

blies, Couplings and Fittings for Multiple Wire Braid Hose. | 8424-24MH | 2 | 10,¢ 00 2,500 
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LeTTERS | Neweconomical RMC switch 
a a sounds alarm or shuts off 
vidi you iw Pave soon | ~@QUIPMent at critical level 


Hyprautics & PNEUMATICS MAGAZINE, 
812 Huron Rd., Cleveland 15, Ohio. 





Pressure Regulators 


ro THE EDITOR: 
We wou d like to obtain, on a 
regular basis, pressure regulating 
valves which will operate to 3700 
psi and can be mounted close to 
the pumping unit. It must be cap- 
able of control from a desk a 
considerable distance from the RMC LOW-LEVEL SWITCH 
valve. We know of a Continental 
manufacturer producing a pres- Built to withstand vibration, pulsation 
aves geo Sy page's - and constant usage of hydraulic systems 
sure regulating valve, this latter 
unit being situated in the control The RMC Low-Level Switch can be used as alarm or shut-off unit 
desk and obviating the need for for critical low level (or high level) in most any kind of liquid. 
re riage eat as ~~ It is absolutely safe and dependable for use in hydraulic liquids 
Weald vou plenss adeiec es under pressures up to 250 p.S.i. Magnetically driven through a solid 
head forging, leakage is impossible and switch is sealed against 


you know of any manufacturer of : : , 
dust and moisture. It requires no packing glands. 


equipment of this or a_ similar 
nature ? 

D Mann 

Director 

Albert Mann’s Ene. Co. Ltd 


Essex. England 


Two powerful Indox Mag- 
nets operate switch mag- 
netically through a solid 
head forging. Switch is 
single pole, double throw 
rated at 15 amps, 125 and 
250 volts AC, '. HP. 
Available in top and side 
mounted models. 


We have sent you a list of manu- 
facturers, both in this country and 
in Eneland. that we feel might 
be able to solve your pressure 


ire eet err 
tr2s3, 
G 
» 


nee 
Seats 


ar. 
PDA DOS 
h—- 


Wak 
wry 


a 


requirement problem. 


High Pressure Hose 


| 
arte, 


ro THE EDITOR: 
Please send us the names and a 
addresses of the manufacturers of 
1 and 6-spiral high pressure hose 
as described on page 65 in the 
December issue of APPLIED HY 
DRAULICS AND PNEUMATICS. The RMC Low-Level Switch has been thoroughly tested for cycling 


i N. V. MULTUFLEX endurance and vibration resistance. It will stand a constant and re- 
rin lendrikkade 174-1 


heoctadelaen Wkiinnd liable watch over operating equipment. 


Names of the manufacturers 


har e been joru arde d. 


While ‘or complete technical and mounting 


Incomplete Title data, or outline your particular requirements 


ro THE EDITOR 
We were delighted to see the 


om ROCHESTER MANUFACTURING COMPANY, INC 
news release on our client’s electro 


, , 209 Rockwood Street + Rochester 10, New York 
hydraulic positioning system in 


your February issue. The artick LIQUID LEVEL, TEMPERATURE ond PRESSURE INSTRUMENTS 
Continued on page |8 
Circle 110 on Time-Saver Card 
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Molded End Seals Reduce Cost 

... eliminate costly machining. Special plas- 
tic impervious to all synthetic oils, mild acids, 
coolants, and water to 300° F. 


One piece construction 

No spare parts necessary. Positive protec- 
tion against dirt, sludge, rust and abrasive 
particles causing pump failure. 


Exclusive Radial Fin Design 

Permits larger filter capacity in smaller 
area. Mesh screen supplied in 60 or 100 
screen depending on efficiency desired and 
fluid viscosity. 
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r HS new 


DOLLINGER 


AV DCW gesign Two years ago Dollinger asked hydraulic 

equipment designers throughout the country what service conditions sump filters must 
meet, and what they should cost. As a result of that study, this new Dollinger 

Sump Filter was designed. It not only meets all your service requirements, but it i 


also lower in price than competitive filters! Already, leading hydraulic 
equipment manufacturers have standardized on this new filter for their products. 


New low prrCe The drastically reduced cost of this Filter is the 


result of a new design which incorporates molded end seals. These end seals are made 
from a specially formulated plastic impervious to all synthetic oils at 

temperatures up to 300° F 

Vight standard sizes are available with capacities from 5 to 100 GPM. 


Get complete facts now, write for New Sump Filter Catalog No. 330. 
The Dollinger Corporation, 65 Centre Park, Rochester 3, N. Y. 


DOLLINGER 








RY TYPE FILTER FOR VER 3 YEARS 


LIQUID FILTERS ¢ PIPE LINE FILTERS © INTAKE FILTERS * HYDRAULIC FILTERS « ELECTROSTATIC FILTERS « MiST 
—/ COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS 
HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILT SAS FILTERS « SILENCER FILTERS 
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Hydraulic Smoothness 
OW” and Control from your 


own Air Cylinder plus a 


 VERI-TROL 


TRADE MARK 


Hydraulic Checking Cylinder 


Designed for use with conventional air cylinders, VERI-TROL hydraulic 
checking cylinders smooth out stroke variations due to the compressi- 
bility of air under irregular load conditions. They're ideally suited for 
use with air cylinders operating tool or work-piece feeds, precise 
positioning devices, or wherever you need a smooth, uniform work 
stroke at any desired pre-set speed. VERI-TROL features (patents 
applied for) include: 
@ ACCURATE SPEED CONTROL is dial-set, load-compensated 
to assure uniform stroke speed even with irregular loads. 


@ BUILTIN “SKIP,” “STOP” OR “SKIP-STOP" controls optional. 
@ VISIBLE Oil RESERVOIR, easy to refill. 

@ 2,000 LB. CHECKING CAPACITY on out stroke, free return. 
@ 2”, 4", 6", 9", 12”, 15” and 18” checking stroke lengths. 


Take the bumps and jumps ou! of air cylinder operation — install 
VERI-TROL checking cylinders wherever you want smooth, accurately- 
controlled stroke speed. Write now for free data bulletin; please 
address Dept B4 


CORPORATION 


400 PREDA ST., 
SAN LEANDRO, CALIF. 


EASTERN OFFICE: S007 BROOKPARK RD., CLEVELAND 34, OHIO 
Circle 84 on Time-Saver Card 


contains a slight, but important 
error. Our client’s name is given 
as “Control Services, Inc..” and 
the correct name is “CDC Control 
Services, Inc.” 

We're sorry that this slip got 
by, since otherwise your magazine 
is well-edited and one of the better 
publications in the field. 

Grorce WerrRTHNER 

Publicity Director 

Thomas R. Sundheim Advertising 
Philadelphia, Pa. 


Thermal Release Valve 


TO THE EDITOR: 

Can you assist us in locating 
a manufacturer of what we ca!l a 
thermal release valve? 

What we mean is a hydraulic 
valve capable of withstanding 
pressures up to 10,000 psi with 
an adjustable release mechanism 
which will release a sma!| quantity 
of oil from a static pressure vessel 
to compensate for the increase in 
oil volume and the consequent in- 
crease in pressure caused by ther- 
mal expansion. 

Such a valve would be a modi- 
fication of a relief valve with an 
emphasis on minute flow instead 
of full flow. We have tried small 
bore relief valves without success. 

When the pressure exceeds the 
setting on the valve, the valve 
opens fully and releases too much 
oil. We want te release just enough 
oil to return the system to the 
preset pressure. 

U. Rosenrrecp 
Elgood Hydraulics Corp 
Brooklyn, N. Y 

We don't know of a manufac- 
turer which would perform the 
“thermal relief” function you de- 
scribe. We have sent you names of 
companies making a broad line of 
relief valves. 


Fire Resistant Fluids 


rO THE EDITOR: 

We have in our file parts 2, 3. 
5, and 6 of a series of articles on 
Fire-Resistant Hydraulic Fluids 
that you published in 1957. Are 
reprints of parts | and 4 avail 


Continued on page 20 
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IN THE U. S. FROM BERRY HYDRAULICS 


oe 























DOWTY 


PRESSURE BALANCED 


HYDRAULIC GEAR PUMPS 


Developed and proved in England 


exceeding plication requiring fluid power get 14 sizes in 4 model groups 


the facts on Dowty Pumps. clockwise 
pumps developed in England by FEATURES rotation . flexible coupling o1 
. orhiunge »] . » 
Dowty Hydraulic Units Ltd. and overhung belt drive 
now offered for the first time in j 

; : sating design .. . eliminates ma offered on all models 
the United States by Berry Hy- tor cause of internal leakage 

APPLICATIONS 


iraulics. Unique cartridge design . 
i Unique cartridge constructio! 
Road building machinery 


Volumetric efficiencies 


90% are normal in this line of gear or counter-clockwise 


> —_ al. — celfic . 1 
Pressure balanced self-compen Both flange and foot mounting 


eliminates any internal alignment minimum of working parts 
‘-ouble. The e re pumping as “arm ip! 

trouble The entire | I é Superior performanc« owes Farm equipment 
sembly is self-compensating for wide range of operating speed Fork lift trucks 
normal wear, thermal expansion, pressures, temperatures and < Power shovels, backhoes, et 


pressure fluctuation and fluid vis viscosities Hydraulic power packages 


cosities, assuring dependable opera High output to weight rati« Presses, machine tools, et 
tion and long life. For economy and medium pumps weigh und Garbage disposal, dump truck 


improved performance in any ap lb. per horsepower Marine applicatior 


MAIL THIS TODAY FOR COMPLETE DATA 


Berry Hydraulics 
BERRY YDRAULICS 2241 Oliver Building, Pittsburgh 22, Pa. 

Please send information on Dowty Hydraulic 
id r f Oli Corporation 


division « liver Tyrone Gear Pumps to: 


Manufacturers of rotating pist pul 
from 7 to 300 GPM, pressures t 


Name 


General sales office: Oliver Buildir Pittsburgh 22, Pa C 2 ; 
southern sales office and pliant: Corinth M fompany 


Address 
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Acco - . 
Helicoid (. 
Gage x: 


Nothing but the best in gages for working pressures from 30° vacuum to 10,000 p.s.i. able? And. if there were more than 

six parts, is the remainder of the 
series available ? 

These articles will be a useful 

addition to our technical library. 

Donatp J. CLEASON 

Technical Data Section 

Product Engineering Dept 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


Patented in the U.S.A. and in foreign countries The Garlock Packing Co 
U. S. Patents: No. 21934, 2296869 Palmyra, N. Y 
The tension in the stain- 
less steel! hair spring 
maintains smooth, con- 
tinyvous contact between The cam sector is alumi- 
the cam facing and the num—to reduce inertia 


helicoid roller to a minimum. 


The roller is stainiess j = 
stee! with @ highly pot a 


: = - 
ished helicoid surtace. | - “ 
ee 


. The connecting link 
1 and the screws are 
hardened K Monel. 


Our complete supply of these 
articles is exhausted. We could 
have the articles photocopied for 

Standard bushings are $1.00 per article. There were only 


na ached six parts in the series. 


February Servo Issue 


10 THE EDITOR: 
Your summary on servo valves 


The roller pivot is ball 
shaped. and rides on « 


graphited Bakelite disc t 


The polished cam 
facing is graphited 
Bakelite. It will not 
warp or distort 


She hah edation cine in the February issue is one of 


te at the roar to fecili- the finest editorial efforts of its 


The hairline pointer ad- tate calibrating the Mel- 


ustment screw is stain- 


icond Gage. 


The superiority of Helicoid Gages is most evident in severe 


service 


wherever a gage is subjected to violent pressure pul- 


sations or severe mechanical vibrations. 


[he sustained accuracy of Helicoid Gages over millions of 


cycles is explained by the details of design and construction 


of the Helicoid movement shown above. Such Helicoid fea- 


tures—protect against wear and corrosion and assure sensi- 


tivity, sustained accuracy and trouble-free operation. 


The Chemical 
Gage 

Che Helicoid Chemi 

il Gage has a guar 
inteed accuracy of 
plus or minus 1%. It 
~ appli able for work 
ng pressures from 30" 
vacuum to 5000 p.s.1. 
ind temperatures to 
100° F. It is particularly suitable 
for chemicals and other viscous 
fluids which might clog or corrode a 
Bourdon tube. Pressure and/or 
vacuum is transmitted directly to 
the indicating gage element through 
deflection of a Teflon or Kel F seal- 
ing diaphragm 





For complete information on 
the Helicoid line of gages write 
for Catalog G-52 


Tubes built for 
millions of 
pressure 
pulsations 


l'o fit the wide range of applica- 
tions, Helicoid Jourdon tubes 
are available in four materials 

alloy steel, K Monel, stainless 
steel and phosphor bronze 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 
many millions of pressure pul- 
sations and will not stretch, 
leak or crack. 


Helicoid gives you all these features at prices that 


be MELICOM GAG 
- . 


are competitive in the quality gage field. co 


Helicoid Gage Division 


(a) 


r) AMERICAN CHAIN & CABLE 





929-h Connecticut Avenue - Bridgeport 2, Connecticut reaot o 4 
mann 
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kind that I have ever seen. You 

and your staff are to be com- 

mended on collecting and treat- 

ing this material in such a com- 

prehensive and informative style. 

It is an outstanding piece of work 

and we are proud to have been 

a part of it. Can we get 100 

copies? 

Donato E. Youne 

Aero Hydraulics Products 

Vickers Incorporated 

Detroit, Mich 

{ 16-page reprint is available. 
Single copy price is 50 cents. 


Flying Cabin 
rO THE EDITOR: 

I would like information on the 
manufacturer of a complete assem- 
bly of the “flying cabin,” or “plat- 
form.” The operation is controlled 
from the cabin, with a hydrauli: 
mechanism. 

Ernest W. Crumiey 

P&E Section Bldg 
Charleston Naval Shipyard 
Charleston, S. ¢ 

The “flying cabin” is not avail- 
able as standard equipment from 
any manufacturer. I am sure there 
are several crane builders willing 
to quote on the production of this 
equipment. We have sent you 
names of special machine builders 
who also might be willing to tackle 
this job. 
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Where Space is Tight 


Models Available for Air Flows from .05 to 20 cfm. 


These new Norgren MICRO-FOG AIR LINE FILTERS 


units: 1. Provide highly efficient Two new air line filters provide effi 
cient removal of liquids and solids 


compressed air processing for air 
from the air line, preventing damage 


tools and other air operated devices. 
to connected air equipment 


PRESSURE REGULATOR 


A new small, compact pressure regu 
lator is used for both series of Lubro- 
Control Units. It provides accurate, 
120° F. trouble-free regulation of the air pres 


2. Provide efficient lubrication for 
bearings and machine tool com- 
ponents. Maximum operating pres - 


sure 150 psi, maximum temperature 


For complete information, call your nearby 
Norgren Representative listed in your phone 
directory, or WRITE for BROCHURE No. 9158 


3402 SOUTH ELATI STREET, 
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sure. Adjustable over a pressure range 
of 5 to 100 psi 


MICRO-FOG LUBRICATORS 


New MICRO-FOG Lubricators provide 
efficient and adjustable lubrication 
for bearings, air tools, air cylinders 
and other air operated devices. 


ENGLEWOOD, COLORADO 
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This VYates-American “first” now are 
STANDARD FUTURE 
IN THE 
INDUSTRY 





» | EVENTS 











May 15-18: Annual Spring 
Meeting, National Fluid Powe: 
Association, Grove Park Inn 
Asheville, N. C. 














May 25-28: Annual Design 
Engineering Show, Convention 


Hall, Philadelphia, Pa. 


September 14-17: National 
Farm, Construction, and Indus- 
trial Machinery Meeting, Pro- 
duction Forum, and Display 
Milwaukee Auditorium, Milwau- 
kee. Wisc. 





= 7 


FIXED BUNDLE DESIGN: Flanged baffles 
— pioneered by Y-A — give extra-wide, leak- September 21-25: ISA Il4th 


proof contact between tubes, baffles and shell Annual Instrument-Automation 

for more effective liquid seal, less tube wear. Si — 
Conference Exhibit, Interna 
tional Amphitheatre, Chicago 


Y-A Heat Exchangers __ wer 510: sar: sationa 
Aeronautic Meeting Aircraft 
Manufacturing Forum, and Air- 


combine high efficiency cooling with valuable craft Engineering Display. The 
space-conserving design Ambassador, Los Angeles, Calif 





October 22-23: 15th Annual 













ae TUBE JOINTS: Industry-accepted standard National Conference on Indus- 
of quality construction trial Hydraulics, Hotel Sher- 
WIDE CHOICE OF MATERIALS: Copper, steel, man, Chicago, IIl. 
brass, bronze, stainless steel, Admiralty, and special ma- , 
terials on request October 26-28: Annual Fall 
Meeting, National Fluid Powe 
FIXED AND REMOVABLE BUNDLE: Single and Association. Statler Hotel. De- 
multiple pass designs. Fixed bundle from 2” to 10” dia. troit, Mich. 
Removable bundle 6” to 31” dia. Other models avail- 
able on special order. BEACH OR 
Wherever there's aheat transfer problem — MOUNTAINS? 
whether with diesel engines or hydraulic equipment eee See a 
— there’s a Yates-American exchanger to solve it. pie as ee 
ll : th 
Radiators 
and 
A, , ry i 
For 30 years, Y-A heat transfer products have proved themselves in u designed that hydrau 
the toughest assignments. Whatever your requirements, from die- r pneumatic hir 
drawn brass tanks to fabricated steel, Y-A can help you. report tt 
ment | 
worked or 
HEAT TRANSFER DIVISION all caeiidnee, 20Nh 
YATES-AMERICAN e« Beloit, Wisconsin » time ae 4 for 
Ss I 
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Carburetor accelerator 
pump diaphragm 


Transmission vacuum diaphragm 
and piston assembly 





Need Critical Diaphragms? 


C/R will design, compound and mold them 
to your exact specifications 


Simple or complex, your diaphragm problem broad range of fluids, gases and solids, including 
can be solved quickly, dependably with the help petroleum base fuels and synthetic hydraulic 
of C/R Sirvene engineers. Their specialized oils can easily be achieved 


experience gained in the solution of hundreds 

oom oa ras : Whether you specify critical tolerances, exact 

of similar problems is yours to use. They will 
concentricity or flawless b r—the ) 

design and compound the correct elastomers to ; ricity or flawless bonding—the mor 

produce the exact degree of hardness, tensile reason to assign full responsibility to C/R 


strength, compression set, volume change and Sirvene engineers. They'll assure the absolute 


flexibility you require. Temperature resistance, uniformity and quality of your diaphragm 
with various materials, ranges from —100° to straight through production. Define your dia- 
500°F.. and compatibility with an equally phragm problem to us and see how we can help 


Write for your copy of the illustrat 1 Diaphragm Bulletin SD-100. 












y 
a 


i. a - nag ME oh } ‘ 
iin SIRVENE DIVISION 
CHICAGO RAWHIDE MANUFACTURING COMPANY - 


1203 ELSTON AVENUE « CHICAGO 22, ILLINOIS 
Offices in 55 principal cities. See your telephone book 
In Canada: Manufactured and Distributed by Chicago Rawhide Mfg 
Brantford, Ontar Export Soles: Geor ernationa rp., ( ) 
Other C/R Products: C/R Shaft and End Face Seals * Sirvis-Conpor mechanical 
leather cups, packings, boots *« C/R Non-metallic Gears 


on > @ ier Ucie 
RAWHIDE 


Great Neck, New York 








- ied 
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Now Aeroquip Offers a New Concept of Fluid 








See Aeroquip Products On Display 
At The Design Engineering Show 
Booths 1132, 1134, 1136 
Philadelphia, May 25-28 
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Shown above are examples of Aeroquip 
Fluid Piping Assemblies designed and pro- 
duced for manufacturers. Note the variety 
of configurations with special brazed hose 
fittings in split flange, J.I.C., S.A.E., P.T.T. 
and P.T.F. threads. Hose types include 2556 
Cotton Braid Hose, 2651 and 1534 Single 
Wire Braid Hose, 1509 Double Wire Braid 
Hose and 1508 Spiral Wire Wrap High 








Pressure Hose. Special formed tube fittings 
are of steel, stainless steel and aluminum. 
Other tubing materials and hose types are 
available. 

Aeroquip Fluid Piping Assemblies like 
these can decrease the required number of 
components, producing a highly simplified 
and trouble-free fluid system on the equip- 
ment you design and build. 
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Piping Service for Manufacturers 


COMPLETE PRODUCT LINES, UNMATCHED FACILITIES, PLUS UNIQUE 
FOLLOW-THROUGH SIMPLIFY FLUID PIPING PROBLEMS ON ALL EQUIPMENT 


@ DESIGN 


@ PROTOTYPE 

@ PRODUCTION 

@ FIELD SERVICE 

@ SERVICE PARTS. 









DESIGN Do as scores of leading manufacturers have 
done: put your fluid system design problems 


In the hands of Aeroquip's skilled specialists. 





PRODUCTION Special configuration tube fittings 
and reusable fittings for flexible 
hose can be produced to your volume requirements, shipped in 
bulk or as complete assemblies. 


Aeroquip offers you complete service in solving fluid 
piping problems on the equipment you build. Highly 
qualified Aeroquip sales and service engineers with 
years of experience in this field are available to work 
with you at your headquarters on design, building 
prototypes, assisting in production problems, service 
in the field, and in your service parts program. 

A full line of all types of hose, special and regular 
fittings, and unequaled engineering and manufacturing 
facilities are available for you in producing the type of 





= ; 
PROTOTYPE Aeroquip's new development engi- 

neering center can furnish mockups 
of products and systems you need, tested under conditions 
encountered in actual operation. 





A = 
FIELD SERVICE Special Aeroquip-developed 
test equipment plus trained field 
personnel can assist you in improving the field service life of your 
equipment. 


piping that will solve any specific problem. Aeroquip 
also forecasts industry requirements and maintains 
large stocks of all items, and is able to supply prompt 
shipment whether your requirements are for | or 
1000 pieces. 

These are the reasons why Aeroquip accepts 
responsibility for fluid piping performance, even to 
furnishing after-sales service in the field to a unique 
extent. Get complete information by returning the 
coupon below. 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO + WESTERN DIVISION, BURBANK, CALIFORNIA 


Special Literature Available 


Aeroquip Corporation, Jackson, Michigan 
) Please send me a copy of Bulletin 614 ex- 
plaining your complete service of fluid 
system design and performance. 
C1) Please have an Aeroquip Sales Engineer 
call on me to discuss this service 
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Philadelphia, Pa. « Chicago, Ill. « Carrollton, Ga. 
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HOUGHTON 


THE ONLY 
COMPLETE LINE OF 


PACKINGS « FLUIDS 


FOR ANY 
INDUSTRIAL HYDRAULIC 
SYSTEM 


This unique feature of Houghton hydraulic service is your guarantee of a completely 
unbiased recommendation for compatible packings and fluids. 


Houghton’s reputation for leadership in both fields, is your guarantee of the best 
packings and fluids for the job. 


E. F. Houghton & Co., 303 W. Lehigh Ave., Philadelphia 33, Pa. 














bs 
HYDRO-DRIVE & HOUGHTO-SAFE FLUIDS Ny 
VIM & VIX-SYN PACKINGS... iia 


Ready to give / > 


. +. products of you on-the-job service — 


Detroit, Mich. « San Francisco, Calif. « Toronto, Canada 
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MICRO-CLARITY AT MINIMUM COST 





AGAINST DIRTY OIL WI 


CFC FILTERS 


When you OK the hydraulic system of a 
new machine, make sure it remains free from 
dirty oil contamination by specifying CFC 
Honan-Crane K-Type Filters. Developed es- 
pecially to meet JIC specifications, this ver- 
satile filter is now standard on a wide variety 
of machine tools and equipment. 

Two types of interchangeable cartridges 
provide micro-clarity of all kinds of mineral 
oils and synthetics. The Flo-Pac 5 resin- 
impregnated paper cartridge has over 6300 
square inches of filtering surface. It is de- 
signed for high flow rates, full-flow or by-pass 


COMMERCIAL FILTERS CORPORATION 







MELROSE 76 MASSACHUSETTS 


PLANTS IN MELROSE MASSACHUSETTS AND LEBANON. INDIANA 


with genuine Honeycomb Filter 
Tubes for controlled micro 
clarity of industrial fluids. 









filtration, for water-base and additive hy- 
draulic fluids. 
The “T”’ 


pounds of Cranite (low volatile fuller’s earth) 


Type Cartridge contains 13 


to remove water, acids and asphaltenes as 
well as solid contaminants. It is recommended 
for non-additive type oils and certain syn- 
thetics. 

The CFC line of filters includes Fulflo, 
Honan-Crane, Michiana and Delpark models 
for a wide variety of OEM 
applications. Send for com- 
plete catalog to Dep’t AH 


ED L 


Selective filtration of oils © water-oil 
separators « magnetic separators « 
pre-coat filters « coolant letties . 
automatic tubular conveyors. 
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about fluid power 


PIPELESS DESIGN ELIMINATES LEAKS ON PALLET TRUCKS 


\ major feature of the new, 
mw-cost Multiton Pallet Truck is 
the hydraulic unit. Built for 
Stokvis-Edera of New York by 
the Steinbeck works in Germany. 
the trucks have achieved remark- 
ible maintenance and durability 
records in a year-long series of 


held tests 


The hydraulic unit is a single 
whined part containing both the 
ifting and fluid reserve cylinders. 


vith fluid flowing through pass- 
ies bored in the casting itself 


MAIN VALVE (A) the check 
valve (B), and the car 
tridge-type protection vaive 
(C) are located for easy 
access. One-piece hydrau 
c unit with mounted han 
die (shown below) can be 
quickly removed and inter 


hanged 


There are no tubes, interior gas- 
kets, or packings. 

Leakage of hydraulic fluid is 
eliminated since both « ylinders are 
contained within the single hous- 
ing. also containing the reservoir. 
Che cylinder is so leak-proof that 
the truck is shipped with the fluid 


inside. 


Since its connection to the 
chassis is extremely simple, the 


entire hydraulic unit is easily re- 


moved and replac ed. 
The hydraulic system is con- 


trolled by four valves. They are 
a main directional control valve 
check valve. overflow valve, and 
an overload protection valve set to 
10% in excess of rated capacity. 

All valves are recessed within 
the cast housing of the hydraulix 
unit assembly for greater prote: 
tion. However, they are reached 
from the outside and are com 
pletely accessible in any position. 
including floor level. 

\ built-in magnetic oil filter 
protects the hydraulic assembly. 

The truck is made in rated 
capacities of 2200, 3500, and 4400 
pounds. 


Variable Speed 
Railroad Drive 


To provide a diesel-powered 
railroad crane with speed control 
and ease of reversing, Leeds Engi 
neering and Hydraulic Co.. Ltd.. 
Leeds. England, designed an un- 
usual hydraulic transmission. An 
18-cylinder. engine-driven, fixed 
displacement radial pump delivers 
oil at 2500 psi to a 16-cylinde: 
fixed displacement radial hydrau 
lic motor. A valving arrangement 
cuts both pump and motor cylin- 
ders in and out to change speed. 
Motor speeds can be varied from 
83 to 500 rpm in either direction. 


If 


Simple Air Circuit 
Feeds Sheet Metal 


A solenoid-operated valve aids 
the Ses-Matic Double air feed in 
handling and automatically feed- 

Continued on page 30 
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Now available with 8 types of operators. ' 
3-way and 4-way actions. Easily 
manifolded into compact control centers. 


@ You'll like these new valves. Only 1” thick by 3” 
wide, they are exceedingly compact and light in weight; 
can be mounted easily on machines even when space is 
extremely limited. 


Double Solenoid 
Momentary Contoct. 


Ideally suited for controlling small cylinders, to 
operate pilots and similar services. 4%'’ or 4" pipe 
tapped. Pressures to 125 p.s.i. Air, water, oil or vacuum 
service. Stock delivery. 

Solenoid valves have the following features as 
standard; manual over-ride; 4%2'’ NPT conduit connec- 
tions; valve inoperative with solenoid cover removed. 


The side of each valve is counter-bored, trepanned 
for an “O” ring, and provided with four through holes 
permitting up to eight valves to be manifolded together 
and operated from a single supply. Better get full 
. ’ ‘ ; 
details sows : *"- Six Single Solenoid Valves Manifolded 


nto a Compact Unit Using Standard 
Brackets and Tie Rods 


s to come! 


g HUNT design 


Send for the 
“SLIM LINE" 
Bulletin No. 581 
TODAY! 


Quick-As-Wink?’ sin ano HyoRaAuLic 
CONTROL 
Valves 


Manufactured by HUNT VALVE COMPANY, '99! East Pershing St., Salem Ohio 
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Eastern designs and builds 


2 Y, 4’ 
a o.. "sr 
y 


“HYDRAULIC EXPERIENCE: 


) GEAR PUMPS 
FLUID MOTORS 


129 hydraulic pump and electric motor 
combinations are available off-the-shelf, 
for most applications. Outside this broad 
range, specific customer requirements can 
be met by drawing on Eastern’s vast 
design resources. 
All standard Eastern gear pumps are low 
in cost, light in weight, compact and re- 
liable. Unique design features and very 
close tolerances enable each unit to 
achieve high volumetric efficiencies. 
Check the performance ranges in these 
three major groups — do they meet your 
needs? 
1200 series—up to 1.6 G.P.M. —pres- 
sures to 800 P.S.I. 
100 series — up to 5 G.P.M. — pressures 
to 1500 P.S.I. 
700 series—up to 9.8 G.P.M. —pres- 
sures to 1500 P.S.I. 
In addition to these pumps, Eastern also 
produces a wide range of fluid motors, 
each capable of delivering a constant 
torque over a very wide speed range. 
They provide up to 14.5 ft. lbs. of torque 
at 1750 R.P.M. For full information on 
any one of these pumps, pump-and- 
motor combinations, or fluid motors, 
consult the Eastern sales engineer — 
or write for bulletin 810-N 


Circle 39 
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ing wide materials into 


or ‘shears. 


presses 


from 
shear to shear, 


Easily moved press to 
the ail 


limit 


press or 


feed needs only a mounted 


> 


oC 


‘, 
switch to be tripped on the up 
stroke of the press or shear. This 


1 


energizes the valve. which cycles 


the feed. 

Manufactured by Special Engi- 
Detroit, 
air feed handles materials 36, 


neering Service, Inc.. of 
the 
18. or 60 inches wide. 


Continued on page 32 





A BUSHING is inserted in a trans 
mission extension at one station on 
this transfer machine built by Buhr 
Machine Tool Co., Ann Arbor, Mich 
Bushings are fed to the station on 
a track from their storage hopper 
A shuttle operated by an air cylir 
der revolves the bushing until ar 
arm drops into an opening in the 
bushing. This actuates a limit switct 
and initiates a hydraulic cylinder 
stroke that presses the bushing in 
place 
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2 most efficient 
airline lubrication 
ystem ever developed 


install performance-proved 
ALEMITE ‘TRI-DUTY’ AIRLINE CONTROLS 


Complete Alemite package assures age to sensitive airline devices. Han- ©) Automatic Airline Lubricator. C: 

cleanest, driest, best-regulated lubri dles all airline pressure up to 200 PSI pensating ball valve design control 

cation of air tools. air cylinders, ai: and flow volume from 5 to 50 CFM air flow. Oil particles are atomized f« 

motors, and many other types of air- - most efficient transmission throu 

; sub New Air Regulator with Gauge. a . 

operated equipment. Specifically de- es ipply lines. Result—uniform mixtt 

if , Assures accurately controlled ai é' 

gned tor extensive service life and ~ egardless of ai pressure and volur 

prevents erratic operation and dar , 
D ll é 1 al mixture proportiona ‘ 

age t uipment ign permits ir ‘ 

ige to equipme esign pt l onstant eservoir may be filled 


eak efhciency und adverse operat- 


ng conditions! o 

on et pressures of 250 PSI—adjustments aaitien 

es H ae ~ * a Y tim 1 contl OUuS Ope 
’ Automatic Water Separator. Re- up to 125 PSI. Excess air pressurt os ks j “ia 

oves all of condensate, all the time. ‘bleeds off,’’ within regulator, fa iia ia 


Traps dirt particles to prevent dam- instantly. 
Mail coupon for full details! 


Alemite, Dept. EE-49 
. 1 Park hi 14, 
Symbol of| Symbol of| of!l® 850 Diversey Porkwoy, Chicago 14 


oW STEWART-WARDER 


|Excellence| CORPORATION 


Please send me « the facts ot t Ale 
Controls 


Nome 
Lompc 


Addre 


1850 Diversey Parkway, Chicago 14, Illinois 





the machine manually. It actuates 


a limit switch controlling 


a sok 


Portable Hydraulic 


Power Pumps 
10,000 psi intermittent “Y°'" "Ser Develops 


\ dual purpose machine for 


6,000 psi continuous sin: icitainat tna sivcom 
\ 


ferential welds develops 2 
force with LOOO) psi hydrauli noid-operated hydraulic valve 
hydraulic evinder forces the uppel 


speeds to Of ipm roll down against the part. squeez 
Continued on page 36 


pressure Machine operates 


BRIEF NOTES 


now being selected 
Industrial Hydraulics 


Sponsored 


ANNUAL NCIH MEETING Technical papers are 
for the 15th Annual National Conference on 


vhich will be held at the Hotel Sherman in Chicago 


No. 797 series : ointly by the Illinois Institute of Technology and 
é ; ; Armour Research Foundation, the meeting is scheduled for Oct 
213 cu in. per min. at 10,000 psi 229 and 23. For Daan Maske Bustlans, 


of Tes hnology, 


its afhliate 


information, write R. D. 
3300 Federal St., Chicago 16 


Here’s a permanent answer to | 


JIC SYMBOL IDENTIFIES VALVE re 
perly installing a speed control valve in a pneumatic circuit. The 
JIC symbol is embossed on a new line of needle valves with built- 


n check offered by Ross Operating Valve Co., Detroit. 


After several years of intensive field 


testing in hydraulic equipment, Secony Mobil Oil Co., Inc., has 
new line of synthetic fire-resistant hydraulic fluids on 
Pyrogard Nos. 42, 43, 53, and 55, are 


NEW FIRE-RESISTANT FLUID 


placed a 
the market. The new fluids, 
ved for heavy-duty installations involving radial-piston pumps 


high pressures 


Pneumatics was the chief 


PNEUMATICS DISCUSSED AT MEETING 
f discussion at the Feb, 2 meeting of the Cleveland Engineer 
Design Division. A panel discussion, “Desig: 
Application and Main 


topic 

| ng Society's Machine 
Pneumatic and Air Components: Their 

enance,” was moderated by APPLIED HYDRAULICS & PNEUMATICS Editor 

Paul Rolnick. Local distributors also showed their products at the 


No. 798 series 
eeting 
A complete line of pressure 


28 cuin. per min. 
_ at 10,000 psi ENGLISH GEAR PUMPS OFFERED HERE 
balanced hydraulic gear pumps, developed in England by Dowty 
offered for the first time in the 


Hydraulic Units Ltd., is being 

American manufacturers and distributors are Berry Hydrauli 
the Oliver Tyrone Corp., of Pittsburgh. Designed to 
four model groups hay 


u.s 
a division of 
to 2500 psi, the 14 sizes in 


perate up é 
from 1 to 60 gpm 


outputs ranging 
Webster Electric Co. Racine 
Wise., chalks up its 50th anniversary company go 


its start in 1909, making magnetos for farm engines in Tiffin, Ohio 
motors, and valves, Webster produces 


CELEBRATE SO YEARS AT WEBSTER 
this year The 


ms 
} 


Besides hydraulic pumps, 
many phonograph components, communication systems, fuel pun 


ignition transformers, oil transfer units, and control valves 


One 4-year scholarship will be awarded each 
by The Aero Supply 


Supply employees and 


SCHOLARSHIP PLAN 
year for the study of engineering or science 
Mfg. Co. Inc., Corry, Pa. Children of Aero 
students at Corry high school are eligible 

Agricultural Reports indicate the size 


BIGGER TRACTORS . American 
not increase 


such as plows and discs, will 


is rapidly as The high acceptance of 


PUMPS AND VALVES 
steering by the farmers has encouraged manufacturers to add 
the tractors’ usefulness. 


ALSO A SELECTION OF HYDRAULIC HAND of farm machinery 
the size of tractors powe! 


ther hvdraulic features to increase 


y—.----— 
GREENLEE TOOL CO. GREENLEE 


1775 Columbie Avenve 
Rockford, Minois 
For Fittings Circle 94 
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PARKER-HAWN WN FLUIO-SYSTE M 


Only from feo rker 


such a wide range of fittings...so fast 


If it’s an industrial fitting, whether for tubing or for hose, Parker has it o1 
can make it, in standard sizes in any metal 
Parker “Triple-lok” for flared tubing Parker “Ferulok”* for 
heavy-wall tubing Parker “Weld-lok” for high-temperature, 
high pressure lines. (“Braze-lok”, our newest line, does not require an open 
torch, is for medium temperatures.) “Intru-lok”, for copper, aluminum 
or plastic instrumentation lines, requires no flaring. Parker hose and 
Hoze-lok” re-usable hose fittings require no skiving of the hose 
There’s a Parker distributor near you, write us for his name 


call him for Parker catalogs 


Parker Fittings and Hose Division 
‘ 


7325 Euclid Avenue e Cleveland 12, Ohio 


SiON OF PARK ER-HAWNNIFIN COR PORATI CO WN 





PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


From HANNIFIN... 
unit construction 
to give you air valves 


that do more jobs 


A DIVISION OF PARKER-HANNIFIN CORPORATION 





One of the versatile—and most popular — Hannifin 
air control valves is this “CC” series, single-solenoid 
model. It is available for either 4%” or ¥” air lines 
and is gasket-mounted to its own base. This partic- 
ular base (one of three choices offered) can either 
be O-ring gasketed to your manifold or mounted 
over an opening in your bracket or machine. It will 
receive all four lines from below or take the inlet 
line from below and the two cylinder lines out one 
side. Or, you can make all connections at the sides. 

When it comes to actuation, Hannifin offers an 
even wider selection: hand, foot, cam, pressure, 
single or double solenoid. 

When necessary, you can remove this entire valve 
from its base without disconnecting air lines. Or, the 
exclusive “spool-poppet” can be replaced without 
even breaking electrical connections. 

The “CC” series, like all Hannifin valves, is 
designed with “full flow” internal passages as large 
or larger than its rated pipe size. 

You will find these and most other Hannifin 
valves described in Hannifin’s new “Valve Finder.” 
Get your copy from your Hannifin man, listed in 
the A-Z volume of Thomas’ Register, or write: 


HANNIFIN COMPANY 


525 South Wolf Road « Des Plaines, Illinois 








New Design Versatility 


“~ ROTAC 


Compact, powerful Rotac Torque Actuators 
have a wide range of applications 


ROTAC Rotary Torque Actuators consist of a 
cylindrical chamber containing a stationary barrier 
or shoe, and a central shaft with a fixed vane. With 
fluid or pneumatic pressure applied to either side 
of the vane, rotary movement in the opposite direc- 
tion is obtained; power can be doubled by using 
double-vane shafts. One moving part insures long 
life and low maintenance. 

Rotac Actuators can be mounted vertically, 
horizontally or at any angle, with the housing held 
stationary or with the body rotating around the shaft. 

Wherever you need motion—powerful, easily 
controlled rotary action in compact form—Rotac 
Actuators simplify design and provide unlimited 
possibilities for use in various applications. 


FREE DESIGN DATA BOOK—20 PAGES 


Contains everything you'll want to know about 
ROTAC—How it works « Control « Typical applica- 
tions and special uses « Installation details « Dimen- 
sions « Torque ratings « Helpful ideas for using 
ROTAC Actuators in your operations. 


ou eas 
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MOBILE EQUIPMENT—A compact ROTAC Torque 
Actuator swings this truck-mounted crane boom in a 
280° travel arc; it's controlled through a 4-way valve. 


"AAG? 


oo 


MACHINE TOOLS— Automation ma- 
chine for boring and grooving piston 
wrist pin holes uses ROTAC Torque 
Actuator for positioning the orienting 
arbors. 


FOUNDRY MACHINERY —Ex-Cell-O 
Model HN-66-1V ROTAC Actuators 
supply the motive power for turnover of 
the this 


shell core blower. 


core-box on semi-automatic 


CORPORATION 
GREENVILLE PLANT, GREENVILLE, OHIO 


For Air Valve Finder Circle 56 
For Fittings Circle 94 


Circle 41 on Time-Saver Card 


PAPER MACHINERY —This collector 
roll is actuated by a standard model 
ROTAC Actuator which unloads ma- 
slitting operation 


terial after a 


performed. 


EX-CELL R PRECIS N 


EX-CELL-O PRECISION PRODUCTS INCLUDE 


* MACHINE TOOLS * GRINDING AND BORING SPINDLES 
* CUTTING TOOLS * RAILROAD PINS AND BUSHINGS 

* DRILL JG BUSHINGS 

* AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS 
* TORQUE ACTUATORS © DAIRY EQUIPMENT 





Nopak-matic Valves < 


New Standards of Precision Control 
...in Air Cylinder Operation 





AMPLE TUCK SPACE RING. TYPE PRESSURE CON DUST. AND SPLASH. 

FOR WIRING WECTORS ON PIGTANL LEADS PROOF SOLENOID 
ENCLOSURE 

COVER CHAINED 
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SOLENOIDS 
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REPLACEABLE 
. 1 SELF- CLEANING 
phaober om INTERCHANGEABLE 
ERIALS FOR “4 SEAT 
WGER LIFE . . a 
pacae 
HTWEIGHT 
MATERIALS 
MPACT DESIGN 
wei L 
ve ePLA 
oun 
Sectiona/ View ‘ : ot . 
Single Sole "7 
. } + 
}-Way om Vd) S 


Only Nopak-matic Valves Give You 
ALL of these PROVEN Plus Values 


@ ‘Flow Director” Pilot Head — simplifies piping . . . 3-Ways operate 
Normally Open or Normally Closed; choice of two inlets on 4-Ways 
eliminates criss-cross piping. 

@ 3 Pilot Heads Fit all Models — are completely interchangeable on 
all valves, regardless of type or size. 

@ 100% J.1.C. Conformance — a Complete Line of pilot operated 
Air Control Valves... that meet or exceed all J.1.C. recommenda- 
tions... at no extra cost! 

@ Fast Maintenance — complete valve assembly can be replaced 
in less than 2 minutes, without disturbing piping. 

@ Replaceable, Self-Cleaning Seats — fast and inexpensive to replace. 
Only two size seats fit all valves and are completely interchange- 
able within the valve or with other valves. 

@ Fast Action — valve shifts in less than 18-thousands of a second. 


Available in V4" thru %" pipe sizes for 3-Way and 4-Way opera- 
ation with air, single of double solenoid pilot. 


For the complete Nopak-matic Story, see Catalog 105 
Representatives in Principal Cities 


wy Oo y.% <x VALVES and 


CYLINDERS 
Galland-Henning NOPAK Division 2743 §. 31st Street . 





Milwoukee 46, Wis. 
AB-6397/,R 
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ing the weld against the lower roll. 
A 3 hp gear motor drives the 
upper roll moving the part and 
flattening the weld. 

Made by the Grotnes Machine 
Works, Chicago, Ill, it flattens 
welds to the thickness of the parent 
metal. ! 








THREE 5000-PS! valves _ isolate 
control valves on a scrap baler 
at Northern Indiana Dock Co. Hy 
draulic rams in the baler compress 
scrap into 18 by 22 by 36-inch 
bales. Valves hold hydraulic fluid in 
ram lines when control valves are 
being serviced. 





Air System Handles 
Parts for Welding 


Now available is a new 5-station 
in-line transfer automated weld- 
ing machine, combining assembly 
and welding operations in dis 
and hub production. 
Parts are transferred from station 


assembly 





to station by a 10-foot longitudi- 
nally reciprocating transfer bar 


containing five sets of contoured 

pusher fingers. 
In transferring parts, an air 
cylinder pivots the pusher fingers 
Continued on page 38 
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SAE 45° FLARE 
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INVERTED FLARE 





COMPRESSION 























WEATHERHEAD 


EVERY COMPONENT 
TO MEET ANY 
HYDRAULIC REQUIREMENT 








Steel and stainless steel Ermeto fittings in sizes and 
types to meet any need. No flaring, threading, weld- 
ing or soldering. 


STRAIGHT-THREAD ERMETO 


Straight-thread Ermeto meets 
new S.A.E. Boss specifications. 
Closer coupling; higher PSI 
without backup rings. New 
“Weathercote” finish for 
greater corrosion resistance. 








CRIMPED 


HOSE ASSEMBLIES 


} 
\ 








-E. 37° FLARE-TWIN (J.1.C.) 


ne ee = 
3-PIECE _ -_— 
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DRAIN AND SHUTOFF COCKS 








April, 


1959 


37° flared fittings available with standard-thread or 
with new straight-thread in popular styles and sizes for 
S.A.E. O-ring design boss. Withstands higher pressures 
without backup rings. Easier assembly, closer coupling. 
Corrosion-resistant ‘‘weathercote” finish. 


7 


LL. 


€i) WEATHERHEAD 


FIRST IN HYDRAULIC CONNECTIONS 


THE WEATHERHEAD CO., FORT WAYNE DIVISION 


128 West Washington Bivd., Fort Wayne, Indiana 
In Canada: The Weatherhead Co., Ltd., St. Thomas, Ontario 
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3000 PSI 


MAXIMUM QUALITY 
MINIMUM COST 








Save Weight—Space—Cost 
Check these advantages: 
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up to the transfer bar axis, where 
they contact the periphery of the 
circular parts. After transfer is 


complete, the fingers automatically 
pivot down, clearing the parts and 
the bar returns to starting posi- 
tion. 

Machine is built by Expert 
Welding Machine Division of De- 
troit. 000 


Continued on page 40 








HYDRAULIC RIPPER 
SPEEDS HIGHWAY 
CONSTRUCTION 


Many contractors are now using 
a hydraulically-operated ripper at- 
tachment on tractors. The unit 
does work that previously required 
dynamite and air drills. Hydraulic 
cylinders control the depth to 
which the teeth penetrate the 
ground. 

Heart of the hydraulic circuit is 
a 2000 psi balanced vane pump lo- 


cated beneath the operator’s plat- 
form. This pump powers the rip- 
per’s cylinders and the bulldozer 
tilt cylinders which are both con- 
trolled by two manual 4-way 
valves. 

The constant power of the hy- 
draulic pump allows the ripper 
teeth to be raised and lowered in- 
dependent of clutch or torque con- 
verter. 

The unit, made by Caterpillar 
Tractor Co., Peoria, Ill, has re- 
duced contractors’ earth-moving 
costs as much as 30 percent O00 
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————} CUIT showing both 














PUMP IS DRIVEN 
by a power take- 
off at the rear of 
the engine, located 
directly under the 
operator's plat- 
form. 


| ripper and dozer 
It cylinders, and 
tandem, 4-way 
valves. 
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SNAP RINGS FASTEN 
FOR KEEPS IN THIS NEW 


KIND OF AIR VALVE... ASSURE LONG, 


TROUBLE-FREE OPERATION 


’xperience has shown that the greatest percentage of all 
production-line mechanical failures can be traced to the 
improper use of screw-type fasteners: fasteners that, in 
fact, could better be called “‘looseners’’. Not so with 
MAC’s revolutionary 4-way Dual-Seal Air Valve! There 
are no screws used to retain any of the valve parts. The 
valve body and solenoid cover utilize snap rings to com- 
plete an interlocking assembly which can’t work loose! 
And the MACsolenoid itself requires no fasteners what- 
ever .. . the parts interlock . . . preclude any loosening *. 
Here’s what the absence of threaded connections means to 
you: all functional valve parts are secured for keeps— 
assuring top performance and long operating life. 

The versatile Dual-Seal and its larger counterpart, the 
Dual-Spool valve, are available throughout the com- 
plete range—\” through 1” port sizes. Both valves 
have standardized and interchangeable bodies, bases 


*The parts numbered below require no fasteners They are 


1. Twin valves 2. inner spool 3. Coil 4. Spacer 


DC) 


and solenoids (single or double). Stroke movement is so 
slight that wear and metal fatigue failures are practi 
cally nonexistent. Other exclusive features include new 
add-a-unit manifolds, circular air-flow and electrical 
body plug-in connectors. You'll find this valve line 
offers twice as much as any other. Write now for more 
detailed information. 


PRESIDENT 


MECHANICAL AIR CONTROLS, INC. 
10030 Capital, Oak Park, Detroit 37, Michigan 


Export Representative: Ad Auriema, 85 Broad St. NYC 4 
). Rubber 


5. “C’’ frame 6. Plunger guide 7. Stop pad 8. Plunger 9. Mounting plate | 








for performance... 
dependability... 


economy... specify 


‘bury AIR and HYDRAULIC CYLINDERS 
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Rated 200 psi air or 1,000 psi hydrau 
lic—interchangeable air or hydrauli 
without modificotion— built to JIC 
standords—specified by automotive 
manufacturers—conforms to Ford and 
Chrysler standards 

service Want more proof? A phone 


lf your requirements 


ore severe 
Tel guime) >) -leeliie a Mm lelale Mise ]s)(-taia-t 


if you need uni call will bring our representative 
on the run! Prompt deliveries 
too. The S-P Manufacturing Cor 
elelgelile MC LOPAOR ME \lceldell Jelele 


re) les ME @ lille) 


life, minimum equipment down 
time you need S-P heavy-duty 
rolig@melale Mab aclaeltll ame allele) 


Rer resentatives ing 


for speed 


and Phone write for 


performance 


NON-ROTATING AIR AND HYDRAULIC CYLINDERS « ROTATING AIR AND HYDRAULIC 
CYLINDERS + POWER CHUCKS « yess DRILL PRESS CHUCKS «+ VALVES, 
A 


IN GREATER CLEVELAND . ESTABLISHED i916 


A GASSETT COMPANY . 


AA-T486 


BRIEFS 






Cylinders Power 
Log Loader 


Handling logs that weigh up to 
5000 Ibs each is a daily task for 
sawmill operators. The logs have 
to be loaded on trucks and trans 
ported from the where 
they’re cut to the sawmill. The 
Mac Mfg. Co.., 
tion, Ky., built a hydraulic loader 
for the job that can be operated 


plac e 


Ine., Lebanon Jun: 


by one man 


@ Operation — Logs are rolled 
on to the booms when they are 
fully lowered. The booms are at 
tached to chain-driven sprockets 


and pivot about the sprocket shaft 


\ 


. 
") 


Wy 


4 
| 





The rod end of a hydraulic cyl 
inder is attached to the chain. As 


the rod extends it moves the chain 
This rotates the sprocket and lifts 
the boom. When the booms raise, 
the log slides down into a cradle. 
Cradles are positioned by another 
double-acting hydraulic cylinder. 
actuated by a manual 4-way valve. 
When the booms rotate past ver- 
tical the log rolls on to the truck 


Continued on page 42 
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AIRLINE 
SPRAY MIST 


air-powered tools, cylinders, valves and other pneumatic devices. 









VENTURI Teer POROUS FEEDER 
SECTION ELEMENT 
AIR 
INLET 
SPRAY MIST 
. TO AIR TOOLS 


LOCK ADJUSTING 
NUT NUT 
Olt TRANSPARENT 





FEEDER TUBE 


TRANSPARENT 
BOWL ——$—» 


RAIN 
RESERVOIR - 


COCK 


illustrates the operation of the 
ARROW "patented" two-stage, 


tamper- proof Lubricator. 


PROTECT YOUR 





= 


Complete Conditioning and 
Control of Compressed Air 
Prolongs Service Life, Re- 
duces Maintenance and Re- 
pair of Air-Powered Tools, 
Cylinders, Valves and Other 
Pneumatic Equipment. 





PRE-DIVIDING or breaking up the oil in the first stage before completely 
atomizing the Lubricant in the second stage. The Spray Mist is then carried along 


throughout the entire pattern of the air stream to lubricate the working parts of 


ARROW 00... INC. 


LUBRICATORS 

























Compressed air from the drop line enters the Lubricator to Venturi section 
of the Lubricator Head where the porcus feeder element protrudes into 


the Air Stream. 


Small ports in front of the porous feeder permits air pressure transfer on 
the oil surface in the bowl reservoir. The pressure differential created by 
the Venturi forces the oil to rise in the transparent feeder tube, into and 
through the porous feeder element which PRE-DIVIDES the Lubricant in 


this first stage, into minute particles of oil. 


The Lubricant now finely divided and saturating the porous feeder ele- 
ment, is now easily and most efficiently atomized from the feeder ele- 
ment, at this second stage, by the action of the Venturi on the compressed 


air passing through the Lubricator Head. 


The two-stage method incorporated in the ARROW LUBRICATOR insures 


a fine spray mist for wider ranges of AIR FLOWS at lower pressure drops. 


Simplicity of design with only one tamper-proof adjustment provides for 


most efficient, low-cost operation. 


PNEUMATIC EQUIPMENT 


the most Efficient and Complete 
AUTOPNEUMATIC CONTROL 


By Auow 


A choice of fine or coarse grade porous Bronze Feeder Wick as required 
for lubricant or application. A choice of Hand Filling Type Lubricator or 
a Pressure Filling Type with Button Head Fitting or the ARROW... 
Fully Automatic Filling Type which with the Automatic Drain Trap makes 


New 
Autopneumatic Control completely automatic, eliminating all hand or 
manual servicing. 


Many Types and Models of Single Units and Units in 
Combination Assemblies to Meet Specific Requirements, 


PIPE LINE SIZES— 


Vg mmm Yq me Ym Yq" and 1" N.P.T. 






Catalog and Engineering Data Sent on Request. 


1934 5. KOSTNER AVE. 
CHICAGO 23, ILL. 


















more and moreg 
industries 

are putting 
the pressure on 


NYLAFLOW- 


flexible tubing... 


And it's coming through with flying colors! On installation 
ifter installation, in a wide variety of fields, NYLAFLOW 
s proving that a flexible plastic tubing can combine the 
properties of rigid metals with its own unique 
characteristics. Whether your installation involves 
carrying air, oil, gases or hydraulic fluids, this 
s the tubing you can rely on to withstand <7 
tough service, outlast metal systems, - 1 
mprove Operations and : 


reduce costs 


: ae =) NYLAFLOW Pressure 
Tubing is available in 1000 
psi and 2500 psi short-time burst 

strengths. Every lot is pretested for 
strength, resiliency, impact and cold 


brittleness. It is 100% proof-pressure tested 


Only NYLAFLOW offers all these 
important advantages: 


High pressure rating at low cost « High resistance to 
flex and vibrational fatigue « Mechanically strong— 
resists abrasion and impact ¢ Corrosion and chemical 
—100 F. 


to +225 F. ¢ Used with standard flare or compression 


resistance ¢ Serves wide temperature range: 


fittings * Light weight (1/7 of copper) « Easy to work 


with, easy to install 
Cutting, flaring and bending tools are readily available. 


NYLAFLOW Tubing deserves your careful investigation! Nation-wide distribu- 
on and technical help for your specific problems are available. Write today for 


ew &-page booklet describing characteristics, properties and uses 


$$ 


Visit Polymer Booth No. 315 
Design Engineering Show, Philadelphia 
May 25 to 28 


THE POLYMER CORPORATION OF PENNA. 


Reading, Penna 


ibsidiary of The Po 


POLY PENCO’ 
i we Po penco Inc R ding Pa., 1 Ss A 
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Each boom has its own cylinder, 
chain, and sprocket. Synchroniz- 
ing sprockets cause the booms to 
move together. One sprocket en- 
gages each chain. The sprockets 
are keyed to a shaft running be- 
tween the chains. A power take-off 
on the truck transmission drives 
the hydraulic pump. oot 








HYDRAULICALLY-OPERATED, elec 
trically-controlled milling machine 
for low production runs. Made by 
Snyder Tool & Engineering Co., De 
troit, Mich., the machine mills the 
water flange and carburetor pad on 
intake manifolds. After part is hy 
draulical'y clamped. the water flange 
is milled by a cutter that moves 
across the end of the part, while 
the carburetor pad is milled by a 
cutter traveling at an angle. 





500 Hydraulic 
Horsepower Is Used 
to Bale Scrap 


Into this press go automobile 
bodies, light trucks, semi-trailer 
tractors or any piece of metal up 
to and including an 8-inch I-beam. 
Out of the press comes a bale of 





metal—and it just takes a minute 
and a half to do the job. 

In one hour, 45 tons of metal 
can be baled. Power to do this job 
is taken from 10 vane pumps, each 


Continued on page 46 
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NOW...even the PORTS 


. 






PRESSURE SEALING TYPE 





Now —with every Miller Cylinder—pipe-thread fittings 
(Tru-Seal) of the pressure sealing type are provided at no 
extra cost for sealing the cylinder ports. 


Additional advantages of these fittings are: 
1. All circuit piping and fittings can be easily 
positioned. 
Damage to equipment caused by high tightening 
torque is completely eliminated (especially on 
valves, pumps, etc.) 


Sealing material is Teflon, which is compatible with 


all hydraulic fluids (J. 1. C. Standard H6.2.1) 


Engineering Bulletins 
on Miller Air and Hydraulic Cylinders 
Available on Request 






















How | BaW JOB-MATCHED TUBES 











simplify production of Hydraulic Cylinders 


You can cut production time and costs on hydraulic received from the mill eliminates or greatly re- 
cylinders with B&W Welded Carbon Steel Tubing duces the necessity for boring, grinding or pol- 
because it can be supplied with a Special Smooth ishing for hydraulic applications. Continuous qual- 


ID Finish. You get: ity control at B&W—with ultrasonic testing sup- 
.a guaranteed maximum average micro-inch Plementing regular, accepted methods of inspection 
finish on the inside diameter —makes sure you get tubes matched to your job. 
. close and uniform size tolerances to meet For complete information about B&W Job-Matched 
your specifications Smooth ID Welded Tubing call the local B&W 
.uniform mechanical properties for assured District Sales Office or write for Bulletin TB-428. 


performance The Babcock & Wilcox Company, Tubular Prod- 
Che uniform inside finish of this type of tubing as ucts Division, Beaver Falls, Pennsylvania. 





THE BABCOCK & WILCOX COMPANY 
1A.9001.Wai TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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‘ 
Wherever your hydrauli 


Tellus is there too! 


F oe; 








soe 
EE 


Other Outstanding 

Shell Industrial Lubricants 
Shell Rimula Oils—for heavy-duty diesel 
engines 
Shell Talona R Oil 40-——anti-wear crank 
case oil for diesel locomotives 
Shell Alvania Grease — multi-purpose in 
dustrial grease 
Shell Turbo Ojils—for utility, industrial 
and marine turbines 
Shell Dromus Oils —soluble cutting oils for 
high-production metal working 
Shell Macoma Ojils—for extreme pressure 


industrial gear lubrication 


Shell Voluta Oils—for high-speed quench- 
ing with maximum stability 


SHELL TELLUS OIL 


c machinery goes — 


‘ak 








Its performance and name are 
the same around the world 


Shell Tellus Oil is available to 
your customers abroad. Because of 
this world-wide availability, they 
can enjoy the same performance that 
your domestic customers rely upon. 

Tellus® Oil is top-rated as both 
a lubricant and a control fluid for 
complex hydraulic systems. Its 
ability to combat oxidation, rust, 
sludge formation, wear and foaming 
has earned it world-wide popularity. 


the performance-proven hydraulic oil 


April, 1959 
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Wherever your hydraulic machinery 
goes, make Tellus Oil your standard 
recommendation. 

For more complete information, 
write Shell Oil Company, 50 West 
50th Street, New York 20, New 
York, or 100 Bush Street, San Fran 
cisco 6, California. In Canada: Shell 
Oil Company of Canada, Limited, 
505 University Avenue, Toronto 2, 


Ontario. 
{|}? 
SHELL 









45 








rated at 55 gpm and 2000 psi. 
Five, double ended 100-hp motors 
drive the pumps. 


















¢ Operation — Three cylinders 

do the baling job. A charging eee GP 

alitedinn quastl 113 ton ae LOW PRESSURE air will give ground 
cylinder exerting 113 tons move: vehicles speeds of 200 to 500 mph 
the metal into the charging box. by eliminating wheels. The car 
Then a vertical tramper applies glides on a film of air. At a recent 


Conference of the Cleveland Engi 
neering Society, David J. Jay, engi 
neer at Ford Motor Company's re 
search center told about the design 
solutions and problems in develop 
ing this means of public transporta 
tion. In the photo of a model . 
vehicle, Jay points to the “‘levapads”’ 

on which the wheel-less ‘‘Levacar™ 

rides. 











| Cam Operated Valve 


| AUTOMATIC PERFORMANCE of ail 
turret lathe functions formerly done Controls Ram Speed 
by hand is now possible with a hy 
draulic control system developed by Absolute control of all press sec- 
The De Silvey Corp., East Aurora, tions is now possible with the 
N. Y. Any turret lathe can now be 
| operated three ways—fully or semi- 
automatic, and manually. A panel 
controls all operations. Headstock 
spindie speeds, ram, cross slide 
functions, and all operations are 
pre-selected by a six-position drum 
and a multi-switch assembly called 
a sequence selector. 








1018 tons to force the charge into 


a high compression box. 

To finish the bale. the longi- 
tudinal cylinder moves in. giving 
a final 1018-ton squeeze. This 





ee ae : built by Harris H-P-M Servo controlled C-Press 
oundry & Machine Co.. Cordele. actured by The -auli 
in low-compression-set Ga manufactured by Phe Hydraulic 
a. Continued on page 48 

Buty! .. . for sealing prob- 

lems involving the non- 
flammable phosphate ‘Be hr Se: es 
esters. | BUSINESS BRIEFS 
LINEAR . . . specialists bh ce ae 
tol id DUPONT CUTS TEFLON PRICE . A slash in price of DuPont's “Tefion | 
in close tolerance moid- 100-X FEP-flourocarbon resin has been announced. Present | 
ing in all of today’s elas- development price of $19 a pound will drop to $12 later this year | 
tomers when the resin becomes available commercially In the last 15 l 
; vears, prices of TFE resin have dropped more than 75%, from | 
Call on LINEAR for assist- | OOF © Ge OH See hee eae. 
| 

ance with all your seal 

y | STOCK spLiT . . . Parker-Hannifin Corp., Cleveland, Ohio, increased the | 
problems. I authorized number of shares of stock in the corporation from | 
| 750,000 to 1,400,000, and split the present shares 2 to 1. The 
PERFECTION IN RUBBER | regular quarterly dividend was also increased 20 percent. The cor- | 
ey tran ataeeaniedion | poration’s net earnings for the six months ending Dec. 31, 1958 
| were $1,139,059 on sales of $19,659.962. Earnings for the same | 
INSEA r | period in 1957 were $839,646 on sales of $16,909,544 (this includes I 
| only 3 months earnings of the company’s Hannifin Division). | 
LINEAR Inc, STATE ROAD & LEVICK ST. PHILA 35. PA ! 
| 
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with the 


BELLOWS AIR MOTOR’ 


















Packaging coffee is simplified 
by this Bellows Air Motor 
powered equipment. 


»»-you can build special machines 
.»-Or modernize existing machines 
at low cost and quickly! 


With parts normally available in every tool room, plus 
one or more Bellows Air Motors, and a little creative 
ingenuity, you can “spot modernize” scores of operations 
whose high cost whittles away at profits. The few illus- 
trated here are typical of hundreds we can show you. 
The chances are good that no matter what you make, 
nor how you make it, this versatile air cylinder, with its 
built-in electrically controlled valve, can lend a mighty 


important helping hand to your cost reduction program. Bellows Air Motors fill ice cream, add nuts 
and fudge, fold and seal the wrapper in 


this special machine. 


THIS FREE “SPOT-A-MATION FILE” MAY SPARK 
AN IDEA IN YOUR MIND THAT CAN 
MEAN IMPORTANT COST SAVINGS 





A note on your letterhead addressed to Dept. 
AH-459, The Bellows Co., Akron 9, Ohio, will 
bring you basic data: wiring diagrams, instal- 
lation details, equipment list, on a score of 
“everyday” operations almost every industry 
uses—and, if you wish, the services of a 
Bellows Field Engineer, to help you adapt 
those ideas to your specific needs. 























1313-8 





Tail stock, tool bit, and cross-slide are 


The Bellows Co. alae aaaataaas 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


AKRON 9, OHIO 


OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., Valvair, Akron, Ohio « V. D. Anderson Co., Cleveland, Ohio 
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What do you look for in @ 


———. 


HYDRAULIC 


_==>* BOOST 
e eee PUMP? 


Air-driven pump cycles automatically 
to produce continuous fluid flow. Eight 
standard models of various ratios give 
fluid output pressures from 100 to 30,000 
psi. Special models for pressures to 50,- 
000 psi. Applicable wherever low-volume 
output at high pressures is required, 
such as static testing, powering presses 
for forming, clamping, shearing, etc 
Originally designed in 1947 for use on 
Sprague Test Machines. Thousands in 
use throughout the world 


WRITE TODAY FOR 12-PAGE 
ENGINEERING BULLETIN 


Arr COMPLETE POWER PACKAGES 
ys 


| 


> 
+IF . 
i. 


 * 


Model S-216-CR is supplic 


19300 So. Vermont Ave., Gardena, Calif. 


Only Sprague offers all 
of these advantages: 


SIMPLICITY 

Simplicity of construction 
Fewer moving parts. No cum 
bersome, high-friction pack 
ings. Only two moving ‘‘O” 
rings 


SMALL SIZE 
We have it. Measures only 
8%" wide x 9%” deep 


FLEXIBILITY 
Mounts in any convenient 
place and in any position 


LIGHT WEIGHT 
Weighs only 17 Ibs. Easily 
adaptable to portable pack 


ages 


MINIMUM POWER 

Uses power only when flow 
required. Maintains pres 

sure as needed 


CONTROL-ABILITY 
Pressures to 30,000 psi easily 
controlled by input air pres 
sure 


ECONOMICAL 
Low first cost. Minimum 


maintenance expense 


FAculty 1-1411— DAvis 4-6677 
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BRIEFS 


Press Mfg. Co., a division of 
Koehring Co.. Mt. Gilead, Ohio. 
Control is obtained without un 
necessary and space-taking link 
ages, 

At top of stroke, the valve is 
in closed position. When the 
operator depresses lever, the spiral 
cam connected to ram actuates the 


va've spool, Slow hand motion 





NEED A NYLON CYLINDER? This 
one, made by Polymer Corp., Read 
ing, Pa., is 21 feet long, weighs 
more than 700 pounds, and has a 
16-in. 0.d., 13-in. id. It's intended 
for use as a covering for embossing 
or coating rollers. This is the big 
brother in the line of nylon tubing 
which starts at .062-in. o.d. 





gives slow ram movement; fast 
action produces rapid movement. 
Motion is positive and smooth, and 
the bed and throat area are freed 
for tooling and fixtures. 

Since the operator has complete 
control of ram speed, travel. dis- 
tance, and tonnage imposed on 
work, the C-Press is suited to 
straightening operations. oOo 





COMING IN 
MAY 
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Now...an old eompany presents a new face...an image...a 


dynamic trademark to match the many changes that are ma‘ing 


Titeflex the most progressive company in the flexible hose busin 


— TibeFlex 


titeflex incorporated springfield 4 massachusetts 
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New 
low-cost 
all-synthetic 
hydraulic 
fluid 


Pydravi: Monsanto T. M., Reg. U.S. Pot. Off 





er wr 66 US 


Ga “” 
Pydraul A-200 
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New Pydraul A-200 is the most fire-resistant synthetic 
hydraulic fluid you can use! It protects expensive hydraulic 
equipment with “built-in” antirust, even when there’s water 
in the system! It is stable—can be used year after year with 
no loss of lubricating properties or firesafety! 

You can add A-200 as “make-up” to your present all- 
synthetic fluid system. If you are using petroleum or 
water-based fluids, a few simple conversions set you up to 
run on Pydraul A-200. And you no longer need compromise 
on water-based hydraulic fluids because of price. Pydraul 
A-200 gives you all the performance of premium oils PLUS 
firesafety PLUS lower cost! 


Get all the facts NOW from your Monsanto representative. 


FREE BOOKLET! 
Complete facts, specifications. 
Use this coupon, or write: 


Prrrereesees \Monsanto 


Monsanto Chemical Company 
Organic Chemicals Division 
Dept. FS-1, St. Louis 66, Missouri 


Please send me ( ) copies of the Pydraul A-200 booklet. 


NAME 
COMPANY 
STREET ADDRESS 


CITY STATE 


MAXIMUM FIRE PROTECTION 


Pydraul A-200 won’t flash or ignite—even when sprayed 
through the flame of an oxyacetylene torch.* Chemically 
“built-in” fire-resistance safeguards equipment, plant 
and personnel. And unlike other less expensive fluids, 
Pydraul A-200 leakage creates no fire hazard—there is 
no water to evaporate away, leaving flammable residues 
on walls, floors and ceilings. 


*AMS-3150B high-pressure ignition test 


CUTS WEAR AND MAINTENANCE 


Pydraul A-200 lubricates like finest petroleum oils, resists 
“abuse”’ better than other fire-resistant fluids, minimizes 
down time. Example: Vickers pump ring (above) shows 
only 0.031 g. wear after severe 1000-hour test. 


4 


STOPS CORROSION BEFORE IT STARTS 


Pydraul A-200 won’t rust metals, eliminates electrolytic 
corrosion. Perfect score on rust test (above) proves 
Pydraul A-200 protects metal surfaces, even if water gets 


in the system! 
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OIL SEAL DIVISION 
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Replace your awkward, obsolete needle valves! 


NOW- 
ON-OFF at 


3000 psi with 


new quarter-turn 
FLO-BALL plug valve 


... priced no higher than needle valves! 


Hydromatics Series 715 Spherical Plug Valve 


breaks through 150 PSI limitation 
of ordinary plug valves! 


LOW TORQUE, EASY ACTION... Quarter-turn opera- > REMOVABLE FLANGES... Replace damaged flanges 
tion, requiring only 4 Ib-in torque at 3000 PSI. in seconds —no need to scrap entire valve. 


MAXIMUM FLOW EFFICIENCY... Straight-thru > VERSATILE SERVICE... Leak-proof control of air 
FLO-BALL design has more than twice the flow of vacuum, steam, water, fuels, oils, kerosene, alcohol and 
needle valves. many other media. 
POSITIVE ON-OFF INDICATION... .The large, arrow- 
shaped handle shows valve position at a glance PORT STYLES AND SIZES- 

NOTE — Other models are 
ZERO LEAKAGE... Mass Spectrometer tests with NPT AND10050 | available for service with 
Helium prove zero leakage. Size Part No.| Size Part No. cryogenic and corrosive 


UNIVERSAL MOUNTING. ..Can be panel, side, bottom 178 7ISAl | 1/4 71582 | media. Also special designs 
or line mounted 1/4 71581 3/8 __ 71582 for throttling flow control. 

















ALL STAINLESS STEEL CONSTRUCTION — COST NO MORE THAN OLD FASHIONED SCREW-TYPE VALVES! 


NEW CATALOG! 


WRITE, PHONE or TWX for Hydromotics’ new catalog, 
describing the world’s most complete line of precision 
volves for industriol and military applications. 


HYDROMATICS, INC., 70 OKNER PARKWAY, LIVINGSTON, N, J. 
Phone WYman 2-4900 * TWX Livingston NJ 120 


Hydromatics, Inc. 


—2. UL 


Pasadena: 35 N. Arroyo Pkwy., RYan 1-7448 * Washington, D.C.: 1413 K St., N.W., STerling 3-3612 + Seattle: GLencourt 4-0577 + Indianapolis: 889 E. 82nd St., CLifford 1-5287 
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QUICK-CONNECT 
COUPLINGS 


Three types of couplings de- 
Cross-section drawings 
point out features: leak-proof at 
all operating pressures, quick 
coupling and uncoupling, and in- 
terchangeability in the same size. 
Each basic type described, plus 
chart information for selection of 
temperature 
ranges, flow data, pressure data 


SC ribed 


seals in various 
20 pages. Two colors. Titeflex, 
Ine Springfield, Mass 
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SUMP FILTER 


In eight standard sizes, now 
ready for installation with pumps 
handling capacities from 5 to 100 
gpm. Filter 
construction with end seals of 


features one-piece 
molded plastic and mesh screen 
cloth. Two-color, 4-page booklet 
contains specifications. Dollinger 


Corp Roc hester N Y 
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PNEUMATIC ACCESSORIES 


Air line filters, air pressure reg 
ulators, lubricators, automatic drain 
trap, jet mist generator combina 
tion assemblies, and parts. Sizes, 
specifications, descriptions. Photos 
of each model complete with size 
indication. Two colors, 18 pages 
Arrow Tools, Inc., Chicago 
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HEAT EXCHANGER 


[T'wo-color foldout shows cut 


cross-sectional il- 
lustrations of 1, 2, and 4-pass heat 
exchangers. Either “4” or %” OD 
tubes with working pressure of 
150 psi. Shell working pressure is 
250 psi. Shell and tube working 
temperature of 350 F. Exchangers 


way draw mids 





py of publications 
reader service card 


used in various industries, includ- 
ing users of hydraulic torque con- 
verters, and manufacturers of hy- 
draulic presses. Detailed rating 
table. No. 5801-J. Perfex Corp., 
Milwaukee, Wis. 
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O-RINGS 


Discusses materials of construc- 
tion, dynamic and static applica- 
tions, use of back-up or non-ex- 


trusion rings mn 20-page bulletin. 
Divided into five sections for easy 
use to designer and user. No. 
AD-148. The Garlock Packing Co.., 
Palmyra, N. Y 
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ROTARY TORQUE 
ACTUATOR 


Powered by air, gas, water, or 
oil pressures. Uses include posi- 
tioning, indexing, cam_ actions, 
valve operations, transfer mech- 
anisms. Controlled torque from 
near 0 to 15,000 inch pounds, 
with pressures of 5 to 300 psi 
Wide range possible because helix 
design used in six standard bore 
sizes. Photo with labeled parts 
cutaway dimension drawings and 
charts showing torque ratings. Il- 
lustrated suggested applications, 
and complete parts list with dia- 
gram. Bulletin RA-500. Carter 
Controls, Inc., Lansing, IIl. 
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PURGE VALVE 


Model 16 automatic purge valve 
for air compressors, aftercoolers, 
filters. For 110 v ac, 200 psi op- 
eration. Holds solenoid valve open 
two seconds each time it is ener- 
gized. Purge times to 300 seconds. 
Leaflet shows cutaway photo- 
graph. Almco Equipment Corp., 
Jeffersontown, Ky. 
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PUSHBUTTON ACTUATORS 


New “12MA” series for basic 
switches. Data sheet shows how 
how six catalog listings in the se 
ries (two button sizes in three 
colors each) allow use of a great 
selection of basic switches. Chart 
gives typical current and circuitry 
requirements. Also complete di- 
mension drawings for both button 
sizes. Data sheet 155. Micro 
Switch, Freeport, Ill. 
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STANDARD FASTENERS 


Simple recognition bulletin offers 
front-and-side sketches of 70 dif- 
ferent fasteners. Lists specification 
numbers, names, types. Four 
pages. Standard Pressed Steel Co., 
Jenkintown, Pa. 
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BALL VALVES 


Have metai-to-metal seats and 
minimal envelope dimensions. Hav- 
ing no elastomeric seals, this de- 
sign is being used in fluid systems 
employng corrosive fluids and 
fuels. Two-color sheet has cut- 
away diagram, specifications. Con- 
tains photographs of three models. 
Waldorf Fluid Systems, Hunting- 
ton Station, N. Y. 
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Snap-Tite valved couplings stop flow instantly” 


Snap- [ite provide s instant shut-oll wherever fluid coupling is needed 


Snap- Tite valved couplings connect and disconnect quickly and tully—they au 


matically open line flow when connected positively seal your line when discos 


nected—with no “ils,” no chance for human error 


] 


” to 6” ID, in steel, brass, alum 


Snap- Tite couplings are available in sizes from 14 
num, 305 ss and 316 ss. Sizes from 6” to 10” ID are available on special orde 


more information, write for Snap- Tite catalog X58. Snap- Lite representatives ar 


located in all pring ipal cities 


SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 


* 


Built to handle high pressure 
hydraulic and pneumatic systems 


SNAP-TITE, INC. + UNION CITY 1, PA 
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NEW PUMP LINE 
gives accurate control 


Designation: Series 30, 40, and 60 


Features: Accurate hydraulic con 
trol in line of axial piston pumps 
and motors. Designed to reverse 
sutput flow direction. As variable 


olume pumps, units can be equip- 


ped with handwheel, pressure-com 
pensating, servo, manual, electric 
or stem controls, 


Specifications: Operating pressures 
to 3500 psi with 5% intermittent 
overload to 4500 psi. Over-all me 
chanical efficiency at full load is 
92%; volumetric efficiency is 96% 
Denison Engineering Div 
American Brake Shoe C 
Columbus, Ohio 
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LUBRO-CONTROL UNITS 
are compact 


Features: Contain air filter pres 
sure regulator, and micro-fog Jub- 
ricator. Removes corrosive liquids 


ind abrasive solids from air stream 


preventing damage to connected 
equipment. Has transparent reser- 
voir, directional air inlet, quiet 
zone, sintered metal filter element 
Requires no tools for servicing 





ipment for fluid power systems. For 
dW mail post card bound in this issue. 


Lubricators provide controlled oil 
delivery, transparent oil reservoir, 
and oil feed dome for full visi- 
bility of feed rate 
Specifications: For air flows from 
.05-20 cfm. Regulator adjustable 
over pressure range of 5-100 psi 
Maximum pressure is 150 psi; max- 
imum regulated pressure, 100 psi, 
and operating temperature to 120 
F. 
C. A. Norgren C« 
Englewood, Colo 
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SERVO ACTUATOR 
. « provides rotary drive 


Designation: Roto-Drive 


Features: Gives direct rotary drive 
without use of bell cranks. De- 
signed for use in hydraulic or 
pneumatic servo systems where 
size and weight are prime consider- 
ations. Positioning accuracy limited 
by characteristics of associated 


servo valve and feedback trans- 
ducer. Absence of linkage reduces 
problems of loop stability in high 
response S\ stems, even where IneT- 
tial loads are involved. By elimina 
ting mechanical speed reducers, 
unit provides response speed equal 
ing associated fluid system 


Specifications: Many sizes, power 
ratings to 10 hp or greater. Break- 
away pressure less than 10 psi and 
positioning accuracy is within 1 
minute of arc. Drive ares up to 
300 degrees can be provided. 
Parameters, Inc 
New Hyde Park, N. Y 
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CONTROL VALVE 
. . . for direction and flow 


Designation: Model 300 


Features: Actuates single or dou 
ble-acting cylinders to 300 psi. Pro 


vides accurate, repeatable contro] 
Has simplified control settings 
Bumper screws on operating lever 
turned until desired piston speed 
is achieved, then locked with hex 
nuts. Reversible clamp ring s¢ 
cures body to base. 
Specifications: Three pattern sizes 
covering five standard pipe sizes 
from %4” to L”. 
W. H. Nicholson G Co 
Wilkes-Barre, Pa 
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TUBE FITTING 

. makes butt joint 
Designation: “Hi-Seal” 
Features: Due to butt joint, with 
no tube entry into throat of fitting, 
tubing need not be sprung in mak- 
ing connections. Offered in brass, 


steel, and stainless steel, permitting 
standardization of material. Sleeve 
goes on in only one direction. De- 
sign gives closer tube bends, greater 
tolerance in tube length and place- 
ment, speeding installation. 
The Imperial Brass Mfg. Co 
Chicago, Ill. 
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Continued on page 58 
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MARVEL Synclinal FILTERS 


o 





For Dependable Protection on 
| HYDRAULIC EQUIPMENT 


Hydraulic Oils 
MUST BE CLEAN! 








to Protect Equipment— 
Increase Production— 
Reduce Maintenance 
PRODUCTION ENGINEERS and MAINTENANCE 
MEN whose job it is to keep production machinery 
operating at peak efficiency are specifying Marvel 


Synclinal Filters on all new equipment and stand 
ardizing with Marvel's throughout their plants 


OVER 800 
Original Equipment 
Manufacturers 


ydraulically actuated and other equipment utilizing 
w pressure liquid circulating systems, who have recog 
ized the superiority of Marvel Synclinal Filters, are in 





SUMP TYPE 
Cutaway 








talling them as standgord equipment 
A SIZE FOR EVERY NEED LINE TYPE (cutaway) 
IN-LINE Marvel Synclinal Filters are easy to install in sump or on line preceding pump 
Both sump type and line type models are available from 5 to 100 G P. M 
FILTER capacities. Monel mesh sizes range from coarse 30 to fine 200 
Handles up to 2 EASY TO CLEAN 
S *) hyarau 
| at very low pre Another outstanding feature of Marvel Synclinal Filters is the fact that they car 
re drop Mone easily be disassembled, thoroughly cleaned and reassembled in a matter of minutes 
Thus—‘down time” for filter maintenance is reduced to the absolute minimum 


wire cloth filtering 

media is available in Line type operates in any position and may be serviced without disturbing pipe 
mesh sizes from 30 to 
200 Cartridge is 


ee IMMEDIATE DELIVERY 


Catalogs contain complete engineering data and dimensional charts 
making it easy to select ao filter for your specific requirements and 
get Immediate Delivery 


onnections 














For further information, write, wire, phone or use coupon below 


MARVEL ENGINEERING COMPANY 
7227 N. HAMLIN AVE, 
CHICAGO 45, ILLINOIS 

Phone: JUNIPER 8-6023 












Without obligation, please send me complete data on Marvel Filters, as indicated AH-4 
_] Catalog +108—For Hydraulic Oils, Coolants, Lubricants 
“) Catalog 200—For Fire-resistant Hydraulic Fluids Aqueous Base 
} Catalog 2400—For Fire-resistant Hydraulic Fluids (Synthetic 

| L) Catalog £301—For Water 
Name Title 
Company 
STANDARDS 
Address 
City State 
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Choose Right... 


Choose 
4 Way Directional Control Valves 














#2H4W1-S 
“4” N.P.T. Ports 
1% GPM 

Direct Solenoid 
2000 psi service 


22H4W3-S 

%” N.P.T. Ports 
8 GPM 

Direct Solenoid 
2000 psi service 


S2H4W6.PS 

4%” N.P.T. Ports 
20 GPM 

Pilot Operated 
2000 psi service 


They’re 
* Dependable 
* Immediately Available 
* Interchangeable with other 
good valves 


Stock valves are equipped with 115 volt/50-60 
cycle solenoids, however 230 volt/50-60 cycle, 
460 voit/50-60 cycle, and others, are available 
on short notice. Both bottom plumbed and side 
plumbed subplate are available. Write for full 


information. 


Gis 
Not available in 
2H4W1 and 2H4W3 





Inquire about Pathon 
valve and conduit 
manifolds 


; MANUFACTURING COMPANY 
c-59 3823 PACIFIC AVE. * CINCINNATI 12, OHIO 


FLUID OPERATED AND CONTROL EQUIPMENT | 
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NEW 


PRODUCTS 





SOLENOID VALVES 
. « « to 3000 psi 


Features: Compact, lightweight. 
Metal cover protects internal con- 
nections. Short plunger stroke, 
.030—.040"”, reduces stock and 


wear. Easily removed and mounted 





in any position. Hardened and 


ground steel working parts. 


Specifications: Both 2 and 3-way. 
In sizes %”, 3%”, %4” NPT for a 
and de. Only %%” for ac. Maximum 
working pressure 3000 psi. 
Fluid Power Accessories, Inc 
Glenview, Ill 
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LUBRICATOR 
. « has one adjustment 


Designation: “Atom-Izer™ 


Features: Provides constant, con 
trolled lubrication to all compressed 
air operated tools and equipment 


Needs only one adjustment to inject 





oil fog into air system from 1-1200 
cfm. Flexible “flo-guide,” inserted 
ahead of venturi jet in throat of 
lubricator, enables lubrication of 
many pieces of equipment. Has 
visual metering chamber 
Specifications: Pressures of 10-150 
psi in transparent bowls, and 10- 
Continued on page 60 
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U.S. ELECTRICAL MOTORS INC. DISCOVERED 
THAT CELANESE CELLULUBE HYDRAULIC FLUID 
GAVE THEM MORE THAN FIRE RESISTANCE! 


a a 
» 


Ce//u/ube 300 also solved problems of sticking valves 
and line leaks...improved overall system efficiency 


With ordinary hydraulic fluid, the high operating temperatures of the centrifugal caster 

at U. S. Electrical Motors Inc. made it essential to add detergent regularly to clean sticking 
valves. Furthermore, it was necessary to change hydraulic fluid frequently in order to 
reduce formation of sludge and varnish. 

Since converting to Celanese Cellulube 300 in early °57 (primarily to eliminate the hazards 
of fire due to possible line breaks) it hasn’t been necessary to change fluid, nor have 
sticking valves been a problem. In addition, valve leaks are virtually eliminated. 

Celanese Cellulubes . . . the fire resistant hydraulic fluids . . . can minimize the hazard of 
fire in your plant and improve operating performance. They are available in six controlled 
viscosities (90, 150, 220, 300, 550 and 1000 S.U.S. at L00°F.) One of these is best 

suited to your operation. Check with your Celanese representative for full information, 


or write directly for evaluation sample, stating application involved. Celanese® Cellulube® 


Celanese Corporation of America, Chemical Division, Dept. 588-p, 180 Madison Ave., N.Y. 16 
Canadian Affliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, N. Y 
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CHEMICALS 
























SOLENOID AIR VALVES radially porte d stainless steel 
N = VW . . « With full 42” flow plunger and out the connected 
piping. Fluid pressure operates 


Designation: B Type 
—T vE valve, permitting use of smaller 


PRODUCTS 








pasligtandl Features: Single and double solen- shorter stroke solenoids, fewe: 

oid-operated control valves. Hous 

250 in metal bowls. Pipe sizes from ings are aluminum castings. Valve 
‘” to 2” NPT. Reservoir capacities chambers or compartments in 
from 3.5 oz to five gals. Force straight through bore formed with 
Fill and Auto-Fill attachments metal spacers, held rigidly in metal- 
wwailabk to-metal end abutment, that posi 
Wilkerson Cort tioned packings accurately without 

nglewood, Calif placing them under mechanical 

rcle 306 on Time-Saver Card pressure Flow is through hollow la 





°mD 


| parts less weight assuring high 
cycle operation and simplified ele 
trical control circuits 


Specifications: Have full '2” flow 
257 cfm at 100 psig. In 2, 3, on 


t-way actions, 2 and 3 position d 
sign. With sub-plates either side o1 


bottom tapped for *s” or 42” pipe 
connection. Also with sub-plates 
combination side and bottom tap 
ped in 34” onl 


riunt Va ‘ 
Salem, Ohi 
Circle 307 on Time-Saver Card 





| POWER UNIT 
|. « to 2000 psi 
| Designation: Series GC-2405 


Features: Mounts in any position 
Direct, belt, or special drive. Both 
ic and dec. Built-in check and/or 





SBHEW 


Hydraulic Cylinders 





6 





e Basic Designs @ Specific Adaptations 
@ Superior Quality @ Application Engineering 
relief valve, manual or solenoid-op- 

BHEW’s HOLLOW ROD CYLINDERS are two piece tubular rods that erated lowering valves, unloading 
illow oil to flow through the rod in two separate channels to valves 
operate double-acting cylinders. You benefit from this application ; 
because the cylinder barrel is plain without port connections and Specifications: Rotary gear pump 
the rod is anchored in a stationary position. The barrel is the capacities of % to 4 gpm at 1800 
reciprocating member rpm. Increased delivery at 3600 
@ Eliminates hydraulic line connections to the cylinder barrel rpm Pressures to 2000 psi Reser 


@ Especially successful for boom extenders, out-riggers, etc.@ Holiow : ye 1 65%" d 
rod cylinders are partially constructed around standard components irs of 4%4" and 6%" diameters 
john S. Barnes Corp 


Production parts save you money, do the job better! BHEW 
Rockford, II! 


basic cylinders can easily be modified to fit your specific prod- 
ict applications. You benefit from production economies; Circle 308 on Time-Saver Card 
you get custom-built cylinders 
' ADJUSTABLE FLOW 
Let's discuss your design and application problems — DIVIDERS 


FREE! 


Write today f Hydra y fer Enginee g Retere ‘ 
ZA Data 8 dime al ba Jesigns for general — and 


Designation: AP and AG Series 


Features: AP series are adjustabk 
proportione rs, dividing input at 
constant ratio, which is externally 
idjustable over 95% of input. With 
or without free return check valves 

Continued on page 62 


BENTON HARBOR ENGINEERING WORKS, INC. 


€ > Langley Avenue St. Joseph, Michigan 
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YOUR ONE BEST SOURCE FOR 
Everything in 
Hydraulic Hose 





Cte 


aff=s 


FACTORY PRESSED-ON ASSEMBLIES— 
Standard hose blies or to your 
specifications 








age 


FIELD-ATTACHABLE FITTINGS — Popu- 
lar for replacement . . . Easy-Grip 
hex requires no special tools 






BULK HOSE—Most complete range 
of types and sizes, for all indus- 
trial, automotive, and aircraft re- 
quirements. 





Sn, 


LOW PRESSURE HOSE—Fiexonics 
offers the most extensive line of 
low pressure hose available today 





TEFLON* HOSE —Flexonics offers a 
full range of stainless steel braided 
Teflon for steam and chemical ap- 





EXPERT ENGINEERING —To assist in 
the selection and design of hose 
assemblies for your application. 








plications 


# OU PONT TRADE ware 

















lj 


“a 


Oe 







ror hose, hose assemblies, couplings and adapters in all sizes and 
designs depend on Flexonics. Skilled Flexonics application 
engineers have more to work with . . . have unparalleled experience 
in supplying every segment of industry. For large or small require 


consult Flexonics 


ments 


standard or special 


WRITE TODAY FOR DESCRIPTIVE LITERATURE 


INDUSTRIAL HOSE 


FLEXONICS CORPORATION + 1385 SOUTH THIRD AVENUE +» MAYWOOD, ILLINOIS 





Divisions 
INDUSTRIAL HOSE - EXPANSION JOINT + BELLOWS - AERONAUTICAL + AUTOMOTIVE 
Fliexonics Research Laboratories, Elgin, tilinois 
tn Canada: Fiexonics Corporation of Canada, Limited, Brampton, Ontario 
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NOW AVAILABLE... Another helpful booklet 
on a new concept for air control 


A comprehensive discussion of the 4 basic principles 
involved in designing an economical “control by air” 
system for industrial machines and processes. 


Westinghouse Air Circuitry means the easily install and service a Westinghouse 
Air Circuitry system 

SEND FOR YOUR FREE COPY 

Fill in and mail the coupon for a copy of 
this interesting booklet today. If you do 
not have a copy of our earlier booklet, 
“Basic Pneumatic Control,” check the 
space indicated in the coupon and we will 
be glad to send you a free copy along with 
the new booklet. 


ontrol by air rather than the mere use of 

It deals with the interlocking, sequenc- 
ing, timing and segregation of events to 
»btain automatic or semi-automatic con- 
trol. It ts applicable to any automation 
problem on any industrial machine . . . in 
iny industrial process. The equipment 
nvolves uncomplicated mechanical devices 


with few moving parts. Any mechanic can 


\«) WESTINGHOUSE AIR BRAKE COMPANY 


Industrial Products Division, Wilmerding, Pennsylvania 


Westinghouse Air Brake Company 
industrial Products Division, Dept. AH49 
Wilmerding, Pennsylvania 


ond me free copies of the following booklets on Westinghouse Air Circuitry 


Devices and Fundamentals of Air Circuitry 
Basic Pneumatic Control 


NAME 
TITLE 
FIRM 
ADDRESS 


cITY 











NEW 
PRODUCTS 


on either or both outlet ports. With 
or without relief valve built-in for 
either outlet port. Completely pres- 
sure compensating. AG series are 
adjustable governors, dividing in- 
put into one constant volume 
stream and one bypass or excess 


flow stream. Constant volume flow 
is same as AP. Pressure compen- 
sating, both output streams can be 
used at different pressures without 
effecting the pre-selected flow 
rates. 
Specifications: Both series from %s” 
to 1%” 

Brand Hydraulics 

Omaha, Nebr. 
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AIR DRYERS 
. » have large capacity 


Designation: Van-Air 
Features: Extracts water and mi 
cronic particles and dries air to low 


dewpoint quality in volumes suffi 
cient to protect processes against 
corrosion, pollution, dilution, freez 
ing 

Specifications: In 23 standard 
models to 8000 scfm and 600 psig 
Larger models, higher pressure 
units on request. 

Van Products Co. 
Erie, Pa. 
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For more 
NEW PRODUCT reviews 
turn to page 140 


APPLIED HYDRAULICS & PNEUMATICS 





LET 


RACINE 
engineer your 
hydraulic needs 


WHY RACINE-SECO FACTORY- 
ENGINEERED, FACTORY-ASSEMBLED 
“HYDRAULIC PACKAGE UNITS" 
ARE BETTER FOR YOU 


These units are designed, engineered 
and built with Racine-Seco-made 
components to your specific machine 


operation needs. 


Compact — requiring a minimum of 


floor space. 


All components easily accessible for 


quick servicing. 


Complete and ready for immediate 


hook-up to your service lines. 


Control valves positioned on easily 
accessible, clearly designated con- 


trol panel. 


° Investigate RACINE-SECO’S free engi- 
Field sales and service representa- neering service. Let Racine Hydraulic spe- 
cialists relieve your engineering load. 
Utilize this responsible single source of sup- 
ply. Write us about your hydraulic projects. 
No obligations. 


tives in all principal cities, 


- SRN 9 > RRR Se oe 


RACINE HYDRAULICS & MACHINERY, INC. 


2074 Albert Street, RACINE, WISCONSIN 





en ee ee «ae Te a —_ 


April, 1959 





A new venue for a new exhibition of equipment pro- 
duced by Britain’s fastest-expanding industry! This 
is the first opportunity for industry to see the latest 
developments, discuss the latest production tech- 
niques, and watch demonstrations of equipment under 
actual working conditions. You will want to be there, 
either as a manufacturer, a purchaser—or for sheer 
interest. Full details are available—just send in the 


coupon. 


MACFARLANE WATSON LTD. 





36 Beauchamp Place, Please send me full details of the Pneumatics & 
Hydraulics for Industry Exhibition and Convention. 


London, S.W.32. 
NAME 


OMPANY 
Telephones: saiadirndelined- ade 
ADDRESS 


KENsington 2857 & 1364 
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THE LINK BETWEEN 





ELECTRONIC CONTROL AND 
HYDRAULIC POWER 





Expert Welding Machine Co. 
Solves the High Production 
Contour Welding Problem With 





ICKERS. 


Electro-Hydraulic Servo Valve 


The versatility of electro-hydraulic control of power 
has solved one of industry’s toughest problems — 
automatic welding of complex and contoured auto- 
motive frame members. 

An electronic probe follows the weld line on the 
work and records any deviation from the path pre- 
scribed by a master cam. Any deviation from the 
governing cam contour creates an error signal 
which is amplified and fed to the servo valve. The 
servo valve converts these electrical signals into pre- 
cise hydraulic flow to a cylinder which accurately 
positions the welding head allowing for variations 
in manufacturing operations . . . trimming, etc. 

This application is only one of many in which 
Vickers Servo Valve has demonstrated exceptional 
performance under the exacting conditions of in- 
dustrial production requirements. 

Valve operation is simple. Reliability is assured— 
there are only four moving parts. 

Investigate the production advantages offered by 
electro-hydraulics. Write for Vickers Engineering 
Bulletin 58-74. 


WELD LINE 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 

Department 1474 * Detroit 32, Michigan 


8259 


ENGINEERS AND OF Oil 


1959 


BUILDERS 
April 





EXPERT WELDING MACHINE COMPANY developed this automated 
welding machine that incorporates a magnetic-tape-tracer system 
Vickers electro-hydraulic servo valve provides the link between elec- 
tronic programming and hydraulic power. Vickers Pumps and Controls 
also used. The machine joins metal parts having untrimmed, out-of- 
tolerance, straight and/or contoured weld line edges 


Two U-shape channels are 
welded to form the box config- 
uration in this complex automo- 
tive frame side member. 
Production is approximately 
100 pes/hr. 
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Application Engineering Offices: ATLANTA « CHICAGO* « CINCINNATI e CLEVE 
LAND « DETROIT* © GRAND RAPIDS « HOUSTON « INDIANAPOLIS « LOS 
ANGELES AREA El Segundo)* e MILWAUKEE e MINNEAPOLIS e NEW YORK 
AREA (Springfield, NJ.)* © PHILADELPHIA AREA (Media) « PITTSBURGH AREA 
(Mt. Lebanon) « PORTLAND, ORE. « ROCHESTER e ROCKFORD « SAN FRANCISCO 
AREA (Berkeley) ¢ SEATTLE* « ST. LOUIS e TULSA e WORCESTER e Factories 
also in: Australia, England, Japan and Germany e in Canada Vv kers- Sperry of Canada, 
Ltd.. Toronto,* Montreal and Vancouver 


Field Service Headquarters Underlined. Whse. Stock & Repair Branches* 
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Big switch to premium hydraulic oils proves 
performance repays extra initial cos 


Seminars all over the country have caused many 
manufacturers to switch to premium grade hydraulic 
oil as their most economical choice. With a premium 


grade product, like Texaco Regal Oil R&O, they get 


- 
. 


positive hydraulic action, lower replacement and 


maintenance costs, greater overall dependability— 
advantages which more than compensate for the 
eXtra initial cost 

\ premium grade hydraulic oil is designed to 
pick up where straight mineral ois fall short. For 
example, Texaco Regal Oil R&O is inhibited against 
rust and oxidation. That means no rust particles or 
sludge to clog tiny orifices and bring production to 
a halt. Parts life is extended; fewer replacements are 
needed. And you can make significant savings in 
manhours, because Texaco Regal Oil R&O gives 
longer intervals between scheduled overhauls. 

You get fewer rejects, too, because Texaco Regal 
Oil R&O is fortified against foaming, so hydraulic 
action stays dependably steady and uniform. 


You can get more facts on Texaco Regal Oil R&O 





by calling the nearest of the more than 2,000 Texaco 
Distributing plants 
Or, write to The Texas Company, 135 East 42nd 


Street. New York 17, N. Y . Dept H-H-20 











LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
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apptieo Hydraulics 


«Pneumatics 
APR\|| 


RECTIONAL CONTROL 


, 


‘ RESSURE CONTROL 


FBQV CONTROL 


What f 
to look How do you find out what's the best air valve for your job? 


The smart designer checks more than its mounting dimen- 


f . sions and price. He wants to know how it works, its design 
or in and construction features, what it's made of. This compre- 


‘ hensive survey of air valves shows basic designs. Under- 
alr standing each type, and what its advantages are, will help 


you design the simplest and most effective fluid power 


valves systems. 


Which Air Valve? 


ANY different air valve designs are shown in this special report. 
@ By ALLAN E. MORRIS Which one is best will depend on system requirements. Here 


Executive Editor are points to remember in selecting a specific design 


@ Directional Control Valves—Poppet design is commonly used 
in air valves because several features make it good for air control. 
Only a short poppet stroke is required to provide free air flow. 
This keeps bearing and wear surfaces small. When the poppet has 
a resilient seating surface. it can pass considerable dirt without dam- 
age. Because air pressure usually holds the poppet closed, this 
design gives an excellent seal. Use of pilot air helps open the valve 


against pressure. 





Spool type valves are easy to operate because they 
ire pressure balanced. For this reason they are well 
suited to direct solenoid operation. The spool may 
have either a metal-to-metal fit in its bore, or be 
sealed with O-rings or other type packing. The 
packed design reduces internal leakage around the 
spool, but increases operating force and time. The 
packed plunger design avoids flow against the pack- 
ings 

Spool valves offer a wide variety of porting ar- 
rangements and are especially useful with 4-way port- 
ing. This would require combining two 3-way poppet 
valves, either singly or in the same housing. 

Rotary valves do not pass flow past sealing surfaces 
ind therefore prevent erosion or wire-drawing of pack- 
ings. Sealing force is proportional to pressure, and 
seals are always forced against the face of the sealing 
disk regardless of flow direction. 

Rotary valves have good throttling characteristics. 
As the valve is actuated, holes in the valve plate match 
up with those in the valve body. Flow reaction forces 
are eliminated, The wiping action gives rotary valves 
high dirt tolerance and continuous lapping of valve 
plate and body. 

Sliding plate valves have the outstanding feature 
of compactness. They are frequently mounted on the 
end of a cylinder, making a unit of valve and cylinder. 
When actuated by small pilot valves which exhaust 
one side of the valve’s pressure-balanced piston, they 
eliminate electrical control, and simplify the system. 
They usually have flow controls to adjust cylinder 


speed 


@ Pressure Control Valves—These keep a constant 
pressure for consistent machine operation. Two of 


their performance characteristics are important to 


system operation. These are the regulation characteris- 
tic and the flow characteristic. Regulation indicates 
stability of outlet pressure with inlet pressure varia- 
tions. The flow characteristic shows outlet pressure 
variations as a function of flow through the valve. 
The largest air volume which the valve can pass with- 
out affecting outlet pressure is its maximum flow 
capacity. 

Using a separate regulator for each operation is 
one way to insure proper operating pressures. Then 
operation of one cylinder cannot affect other cylinders. 

The simplest flow regulator balances spring force 
against outlet pressure acting on a diaphragm. This 
regulates opening of an orifice which drops pressure 
from inlet to outlet. Valves with a self-bleeding feature 
prevent pressure build-up over regulated value in the 
outlet line, they also permit resetting the regulator 
to a lower value without exhausting the secondary 
system. 


e@ Flow Control Valves— Although completely pneu- 
matic systems are not used where very accurate speed 
control is needed—hydraulic systems work better for 
such jobs—cylinder speed can be regulated by flow 
control valves. These have a variable orifice (fre- 
quently a needle valve) which meters cylinder exhaust. 
They often have an internal check to permit free 
return flow. A graduated scale on some valves gives 
a visual indication of the flow setting in terms of 
full pipe area. 


Valves described in this special AH&P report have been 
grouped according to their function: directional control, 
pressure control, and flow control. In each of these groups 
they are divided according to design. Although most man- 
ufacturers make many valve designs, only one representa- 
tive valve for each type is shown. 


jak: RECTIONAL CONTROL VALVES 


Directional control valves shut off air flow, or port it into the required 
line. 3-way valves direct flow into a single acting cylinder or exhaust it. 


4-way valves control extension and retraction of a double-acting cylinder. 


POPPET TYPE 

















rHREE-WAY PILOT ports pressure or exhaust to top of main piston. Actuating 
the solenoid applies pressure to top of piston forcing it down against spring. 
Any one of three pilot sections can be combined with a double-stroke adaptor 
to give single-solenoid, momentary operation of main valve. Master valve 
actuator is available for remote, pilot-valve operation. Double-stroke adaptor 
can be combined with master valve actuator for remote, single-pilot valve, 
momentary eperation of main valve, Timed-in sequence head gives delayed 
main valve actuation and immediate reversal. Timed-out sequence head gives 
immediate actuation and delayed reversal. With 80-psig inlet pressure, %4-in. 
valve has pressure drop from inlet to cylinder of 0.1 psi at 17 cfm. 1.0 psi at 
6 cfm, and 10 psi at 180 cfm free air. Pressure drop from cylinder port to 
exhaust is 0.1 at 23 efm, 1.0 psi at 74 cfm and 10 psi at 240 cfm free air, 80-psig 
inlet pressure. Skyline Series, Ross Operating Valve Co. 
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METAL POPPET seals against rub- 


ENERGIZING SOLENOID pulls up ber seat. O-ring 
plunger, lifts disk off seat. Similar brass body, 
design for normally open operation. 
{utomatic Switch Co. 


























MOLDED NYLON BODY with stainless steel plunger, or 
all stainless and brass construction. Nylon threads do not 
inserts 


need sealing compound. Plunger has soft seal 


molded in. SV-54, 59 Series, Valcor Engineering Corp. 
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exhaust 
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seals piston. Cast 
stainless 
hand, or foot operated. A. Schrader’s 
Son, Div. Scovill Mfg. Co. 
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BALANCED PRESSURE on main 
piston holds it closed until solenoid 
is actuated. Pilot plunger then lifts 
to exhaust air from top of piston to 
downstream line. Inlet pressure raises 
piston for flow through valve. Valve 
must be selected for pressure drop 
of 5 psi or more. Smallest valve (4 - 
in.) requires 22 cfm minimum air 
flow. Brass and stainless interior, syn- 
thetic rubber seat. K-171, General 
Controls. 


spring. Cam, 








WHEN PRESSURE ON TOP OF DIAPHRAGM reaches 
spring setting, piston moves down, closing top poppet and 
forcing bottom piston down to open lower poppet. With 
porting shown, valve is 3-way. Used as sequencing or inter 
locking valve. Connecting pilot pressure through left side 
port to underside of piston increases possible applications 
Relayair, Westinghouse Air Brake Co 


ACTUATES main poppet in both 
pressure 


SUPPLY PRESSURE 
directions. With 
holds main poppet against upper seat. Actuating solenoid 
forces pilot valve to right, directing pilot pressure to top 
of main poppet piston. Because of difference in areas, 
main poppet is forced down against its lower seat. Short 
strokes of both pilot valve and main poppet give fast 
operation. Pilot valve is pneumatically balanced to reduce 
solenoid power. It is returned to normal position by a 
light spring. Main poppet can be replaced without removing 
valve. Same valve operates normally open or normally 
closed. Valve can operate at 600 cycles per minute. Series 
Series BB has two main poppets in a 


solenoid de-energized, supply 


B, 2-way, 3-way; 
common body for 4-way operation. Hannifin Co., A Division 
of Parker-Hannifin Corp. 






































AIR-OPERATED INLINE VALVE 
close-couples to cylinder, clutch, or 
brake for faster operating speed. Also 
permits mounting pilots at another 
location. Shert poppet travel gives 
fast response. Energizing pilot ad- 
mits line pressure to area above top ; : 

: steel valve insert. Grommet or 
piston of poppet. Area differential 


on upper and lower side of piston oA Mite Oe 
sllows incoming line pressure to ; 
overcome force of line pressure under 
piston, forcing poppet down rapidly 
When pilot is de-energized, line pres- 
sure above poppet piston exhausts, 
line pressure under piston forces 
poppet up to former position. Poppet 
travel is air-cushioned in both direc- 
tions to improve valve life. | alvair 
Corp { Division of International 


Rasic Economy Corp 


DIRECT ACTING, PACKLESS 3-way has both orifices con- 
trolled by a single plunger, or poppet, with two synthetic 
inserts. In the de-energized position, plunger spring holds 
plunger against right orifice. When current is applied, 
plunger lifts, opening right orifice and closing left 
orifice. Two moving parts, short plunger travel. Stainless 
steel construction. Standard and explosion proof. Series 


V5, X5, Skinner Electric Valve Div.. The Skinner Chuck Co. 


NO SLIDING SEALS, operating 
speed to 400 cycles per minute con- 
tinuous, 600 cycles per minute inter- 
mittent. Three-way unit has 1l-watt 
power consumption. All stainless 
steel, or brass body with stainless 


duit electrical connections. Series 








THREE-WAY VALVE has exhaust 
port at back opening into exhaust 
chamber. With \% to lL-lb force on 
button, valve moves down opening 
pressure to cylinder passage, closing 
exhaust. Pressure on bottom poppet 
is balanced, cylinder pressure under 
top poppet returns valve when but- 
ton is released. Quick-Dump, Humph- 
rev Products Div. General Gas Light 
Co. 








SHIFTING STEM TO LEFT closes right poppet, opens left 
poppet. Exhaust is through hollow stem. Midget, 4¢-in 
valve passes more then 4 cfm free air at 50-psi line pres 
sure. Stem travel is “4, in. with overtravel of ‘4. in 
Requires shifting force of 15 lb at 50 psi. Brass valve 





usembly contains complete poppet unit. Pin which holds 

















poppets = stainless steel, body Is brass. Overall size, ‘gin 
diameter by 1'4-in. length. Model MAY-3, Clippard Instru- 


ment Laboratory, Ine 


ALL. MOVING PARTS are housed within, or seat upon, removable cart- 
ridges. No seats or piston bores machined in valve body. Removing end 
cover plates gives access to horizontal piston-poppet assembly without 
disturbing piping, wiring, mounting. Removable cartridges are interchange- 
able within valve. Horizontal movement and light-metal design permits 
piston-poppet to shift on 10-psi line pressure. Does not drop off seat if 
line pressure fails. Flow director in pilot head converts any normally 
closed 3-way to normally open and vice versa by connecting pressure to 
former exhaust port. Similarly, in a 4-way, choice of pressure out of either 
eylinder port 1 or cylinder port 2 with solenoid in same position depends 
on whether nominal inlet or nominal exhaust port is connected to line 
pressure. Simplifies piping by eliminating criss-crossing piping. Nopak- 
matic Series, Nopak Div. Galland-Henning Mfg. Co. 
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Piston poppet 
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INLET AIR PORTED THROUGH PILOT 
SPOOL acts on top surface of main piston, 
keeps pressure-to-cylinder poppet closed, 
cylinderto-exhaust poppet open. Energizing 
solenoid forces pilot plunger down, shuts 
off pressure from top of piston and chamber 
exhausts through hollow piston. Unbalanced 
pressure on piston raises it, closing cylinder- 
to-exhaust, opening pressure-to-cylinder pop- 
pet. Crescent, Barksdale Valves. 





















































SOLENOID-OPERATED BALL TYPE 3- 
way. Plunger travel is “y, in. Metal-to-metal 
sealing. Model DSV-3, Airmatic Valve, Inc. 
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SPECIAL SPOOL SEALS are anchored between valve 
sections. Two additional seal supports are from lips on 
seal groove. Lips allow only small part of seal to extend 
beyond groove—just enough to seal off air flow. Type D 


LAPPED SPOOL FIT eliminates dynamic seals, gives fast, 
low force operation. Balanced spool has equal forces in 
all directions, valve action is not affected by line pressure 
fluctuations or surges. Spool and sleeve float in valve body, 
contact’ is through static seals. Thermal expansion of 
housing, or mounting strains have no effect on valving 


Pilotair, Westinghouse Air Brake Co 


action. Stainles- steel spool and sleeve, aluminum body 
and housing. Sub-base mounting is standard. SA_ Series, 
Vumatics, Ine 








PACKLEsSS VALVE HAS SELECTIVE FIT between stain- 
less steel, chrome plated spool and honed nickel-iron alloy 
ARMATURE IN THIS PACKLESS DESIGN is directly bonnet. These materials have approximately the same co- 
attached to piston, or spool. Balanced pressure across spool efficient of thermal expansion to prevent freezing. Air 
permits 2-way and 3-way valves to handle over 1000-psi pressure balances spool for low operating force regardless 
hydraulic pressure. Precision ground and honed. Stainless of line pressure. Pipe connections in base permit complete 
steel piston and body bore. Two moving parts. Series V10, disassembly without disturbing pipes or valve mounting 
Skinner Electric Valve Div., The Skinner Chuck Co. Hanna Engineering VW orks. 















































DIRECT SOLENOID OPERATION shifts spool in 11 to 12 
milliseconds on 60-cycle, a-c current at rated voltage. Bal- LINE PRESSURE applied to each side of piston holds 
anced spool design with metal-to-metal sealing. Aluminum heed , ft b aa “ . diff ‘al pi c. Actuati 
body, base, and cover. Stainless steel spool. Easily con- er re a es hy agente Baye vegan Ay 
verted to manifold mounting. With inlet pressure of 30 — oo ex ——y right baggy shifts stem jo gm. 
sig, pressure drop to either cylinder port is 0.1 psi at ee ee ne nee ry == a ae a 
yo age Me “4 ad os 62 cin godt g- neh at 1s st if solenoid energized. Optional adjustable stop screws in 
> « Pe i . p Ss) a a € 9 si a “ . =. 
Pressure drop from either cylinder port to exhaust is 0.1 valve ond cape peciion valve dem Gough complete 
; - range of flow control from closed to full open, permit 
psi at 1.3 efm free air, 1.0 at 4.4 cfm, and 10 psi at 15 control of cylinder operating speeds. Design permits drop- 
cfm. Comet Ul Series, Ross Operating Valve Co. in replacement of O-rings without disturbing piping. Op- 
tional electrical junction box cast integral with solenoid 
housing gives sealed enclosure for pigtail leads, permits 
servicing without disturbing conduit connections. Operating 
speed 600 cycles per minute. Speed King, Valvair Corp.. 
{ Division of International Basic Economy Corp. 












































SPOOL-WITHIN-A-SPOOL DESIGN has inner pilot spool > ~ 
concentric with main directional spool. Solenoid-actuated y, / o. a J 4 
inner spool ports pressure and exhaust to ends of main y y, C, U/} C2 





de 





spool, shifting it for directional control. Short pilot lines 
give valve high speed and compactness. Bonded seals on 
main spool reduce leakage, improve service life. Circular DESIGNED TO HAVE O-RINGS SLIDE past open ports. 
air flow through valve reduces turbulence and pressure Bore is honed to very fine finish, port edges are beveled 
drop. 1300 Series, Mechanical Air Controls, Inc. by special ball-peening method. O-rings are ground to 
precise size because commercial tolerance is too great. 
Stem travels ‘4, in., requires approximately 1-lb force to 
operate. Valve passes more than 5 cfm of free air at 50-psi 
line pressure. Overall size is 254 x % x 4 in. Model MAV-4, 
Clippard Instrument Laboratory, Inc. 











PNEUMATIC BALANCE of spool per- 
mits using low amperage solenoid which 
only has to overcome light spring force 
to operate the valve. Spool design called 
spool-poppet has synthetic packing at 
largest diameter for bubble-tight opera- 
tion. Total spool travel of “4, in. gives 
Moth second shifting time with 60-cycle 
current. Bronze body, all parts corrosion 
resistant. Spring is stainless, shot peened 
for fatigue resistance. Same valve op- 
O-RINGS SEAL SLEEVE AND SPOOL, _ erates normally open or normally closed. 
end seals are flanges. Threaded exhaust Can operate at 600 cycles per minute. 
port reduces noise, simplifies installation Series C, 2-way, 3-way, Series CC has two 
of flow controls. Bodies and caps are packed “poppets” on same spool giving 
bronze, all internal parts are brass. 4-way operation. Hannifin Co., A Division 
Fersa Products Co. of Parker-Hannifin Corp. 
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SPRING-LOADED CUP PACKINGS — 
seal pressure from exhaust and one 
cylinder port. Piston is removable 


as unit without disturbing piping. 
All corrosion resistant parts. Model 
6670, Logansport Machine Co., Inc. Z 














NEEDLE VALVE GIVES TIMED 
SHIFTING of 3-way valve in either : 

direction of operation depending on ) 
installation of ball check valve. As 
shown, pilot air at top port flows i a. / 
through needle valve, against 
piston, pushes spool down. Bottom 
spring shifts spool fast when pilot ) 7 
air is exhausted. Reversing ball check Hi N ; 
gives fast operation from pilot pres- iF 

timed operation from spring. ‘ 
TD-3, WS-3, Airmatic Valve, ? 


acts 


sure, 
Model 


Inc. 
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Speed controls 


INTEGRAL EXHAUST FLOW 
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CONTROLS 
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give fine 


INTERCHANGEABLE SPOOLS AND END CAPS permit 


adjust for cylinder speed. Three-way pilot valve ports full 
line pressure to spring-loaded main spool when solenoid 
is actuated. Short spool stroke gives fast shifting. Direct 


changing valve for any actuation: hand lever, palm button, 
foot pedal, cam stem, roller cam, pilot, or solenoid. Sleeves 
are hard-drawn seamless brass tubing. Spools are machined 


April, 





sole id- ate shifts i O7 se : . 

olenoid at model hift in 0.009; sec at 100% from bar stock aluminum. Bodies and end caps are cast 
voltage. elivers uniform air volumes at 6 0 eycles per aluminum. O-ring seals throughout, replaceable without 
minute for short periods. Brass body, stainless spool. disturbing piping. Model BV, Modernair Corp. 


Model BVPI, Beckett-Harcum Co. 
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PRESSURE AGAINST RIGHT END 
of spool produces greater foree than 
against left end, holds valve in posi- 


tion shown when solenoid is not 
energized. Actuating solenoid = ex- 
hausts chamber A, allows pressure 


on left end of spool to shift valve. 


futomatic Switch Co. 
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Press 





ment otf spool open- valve lo flow 
Seals 
When spool moves against 
diaphragm action of seal reduces out- 


Diametral 








have slightly concave — sides. 














pressure, 
er diameter. expansion of 
seal is controlled by cross sectional 
shape. Valve seals bubble tight at all 
with only .003-in. 
Valve shift in 


than one electrical cycle. Aluminum 


rated pressures 


seal interference. less 


throughout except for bronze 
Parts 


between 


illovs 


valve seats. and actuators in- 


terchangeable 2-way, 3-way, 





and t-way valves. 3-way valves can be 


way normally 


closed by piping 
J alves Co, 


DIRECT BALANCED used as 2-way. or 


OPERATED, 
SPOOL and special seals provide pop- 
than “44 in. 


open or normally 


pet action. Less move- to proper ports. Air 
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HOLES IN BRONZE LINER are covered and uncovered 
to control air flow. Cup packings seal at top and bottom of 
piston. Total stroke is ‘740 in. Also for cam, foot, solenoid. 
pilot operation. Rivett Lathe & Grinder, Inc. 


ROTARY TYPE 
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PORTS IN ROTARY VALVE match 
ports in valve seat. Left pressure port 
connects air pressure to top of rotary 
valve to hold it down. Also made 
with more complex porting arrange- 
ments. Most parts are brass, Rotair. 
Westinghouse Air Brake Co. 





























SEALING IS BY O-RINGS on di- 
ametral face of cylindrical plug. Ro- 
tation of 90 degrees operates 3-way 
valve. 9300 Series, Circle Seal Prod- 


ucts Co 








b. 


oa 


Bronze 


| F a 
























































DE 











HARDENED, STAINLESS STEEI 
DISK has metal-to-metal, lapped fit 
with aluminum-bronze base. Pressure 
maintains tight contact. All parts in 
contact with pressure medium are 
non-corrosive. Lever movement is 90 
degrees. Two screws on operating 
lever provide speed adjustment in 
either direction of piston travel 
Trapezoidal-shaped ports for fine 
throttling. Model 300, W. H. Nichol. 
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SHEAR SEALS are forced against 
optically flat porting disk by spring 
and inlet pressure. Seal is cylindrical, 
with O-ring in groove on outer di- 
ameter. Upper surface of shear seal 
is optically flat and lapped to a 5 
micro-inch finish against porting disk. 
Sealing surfaces continue lapping ac- 
tion with valve operation, spring com- 
pensates for wear. Fluid does not 
flow past sealing surfaces, does not 
earry dirt particles between them, 
or cause erosion. Throttling is ob- 
tained by controlling position of 
porting disk relative to body ports. 
Force against shear seals is taken by 
ball thrust bearings which give low 
handle loads. Square external corners 
of shear-seal face wipes disk clean. 


Barksdale Valves. 
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TWO, OPTICALLY FLAT, HARD. 
ENED, STAINLESS STEEL SEAL- 
ING RINGS, backed up with O-rings 
at each port, seal passages from each 
other when valve is indexed. Bottom 
seals prevent leakage, top seals pro- 
vide balancing force on top of valving 
disk. Eliminates binding thrust forces 
of disk, and thrust bearings. Makes 
turning easy. Seals are always forced 
against disk regardless of flow direc- 
tion. Design compensates for wear, 
wipes dirt off valve disk, and pro- 
vides zero leakage. Valve can be 
released in any position for flow con- 
trol. Internal flow forces will not 
re-position it. Spring-centering device 
is available. Open-center and closed- 
center porting. Series 854, 855, Re- 
public Manufacturing Co. 
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DISK COMBINES 


MOVEMENT 
SLIDING AND ROTARY MOTION. 
This has self-lapping effect on the 
valve, prevents forming wear grooves 
from dirt, irregularities, or non-uni- 
form material hardness. Lapping ac- 
tion is accomplished through special- 


ly designed stem which forms a 
non-fixed axis for the disk. Line pres- 
sure helps seal disk and mating sur- 
face. Hard chrome plated bronze 
stem and bronze disk form bearing 
surfaces. Valve is packless. All work- 
ing parts are removed and replaced 
without disturbing piping. Internal 
stops limit handle movement to 80 
degrees. Adjustable external stops are 
available to regulate flow for speed 
control. Unitite. Hanna Engineering 
































FOUR-WAY VALVE may have either 
of two neutral positions: pressure and 
cylinder ports blocked; or pressure 
port blocked, cylinder ports open to 
exhaust. Internal passages cored to 
full area of standard weight pipe. 
Die cast aluminum body, cast iron 
head, forged bronze valve disk. Lap- 
ped, bronze-to-iron seal eliminates 
packing or seals around stem, gives 
low friction. Fifteen pounds force 
operates lever with 100-psi supply 
pressure. Lever has 90-degree rotation, 
mounts in one of four 
Parts are replaced without discon- 


necting valve. Series PL and VL. 
Hannifin Co., A Division of Parker- 


Hannifin Corp. 


positions. 








ROTATING DISK COVERS VALVE 
SEAT in cast iron bedy, so precision 
lapped sealing surfaces of both ere 
shielded from direct pressure flow. 
Exhaust channels are cored internally 
into cast bronze rotating disk, guard- 
ing against seat erosion from exhaust 
blast. These features protect against 
grit abrasion and wire drawing. By 
varying degrees of rotation and loca- 
tion of ports in disks, with corre- 
sponding variation in location and 
number of ports in valve body, a 
large variety of operating cycles can 
be obtained. Only two moving parts, 
with no packing seals. Hand and foot 
operated. Series NP, Nopak Div., 
Galland-Henning Mig. Co. 


Works 


SLIDING PLATE TYPE 





Priot Ex (normally closed) 
w/ XN 
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* LINE PRESSURE IS APPLIED to each side of pilot piston through 
orifices. Momentarily exhausting either side shifts piston which drives 
“Tq nvosire Nylon port exchanger. Cup-shaped exchanger alternately connects cylinder 
position of ~—=s- ports to exhaust, never covers pressure port. Rubber-tipped speed controls 
port meter flow out of the cylinder, give fine control even on 144 and 2-in. 

exchanger " : . = 
cylinders. Pressure on top of port exchanger helps seal against valve plate. 
With throttles wide open and ball checks removed, pressure drop is 5 psi 
with 108-cfm free air flow, 100-psi inlet pressure. Valve can operate at 11] 

| complete cycles per second. Carter Controls, In 
















































PISTON DRIVES LAPPED STEEL slide moving on lapped brass port plate. 
Both ends of piston are pressurized through orifices in piston passages. It shifts 
when pressure at either end is exhausted by solenoid-actuated pilot valves. 
Momentary actuation of a solenoid pilot valve exhausts air from the corre- 
sponding piston end chamber faster than it can be supplied through the piston 
orifice. Pressure on the opposite piston end then shifts it and the slide. At the 
end of its stroke. piston blocks off further exhaust (even though solenoid 
remains energized) by seating on a molded synthetic seal in the piston cap. 
May also have one normally open pilot valve and one normally closed. Valve 
shifts when both solenoids are energized, returns when they are de-energized. 
Operates on limited volume of air (at slower rate) as long as minimum pressure 
is maintained. Series NE, Hannifin Co., A Division of Parker-Hannifin Corp. 
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Speed SOLENOID PLUNGERS OPEN EX- 

Controls HAUST VALVES to unbalance pres- 
sures on double piston, and shift 
sliding valve. In position shown, dou- 
ble acting ball check is held on 
upper seat. When top solenoid is 
actuated, pressure on top of plunger 
is exhausted, pressure on bottom 
forces it up, holding ball check tight 
against upper seat. As piston bottoms 
against solenoid housing, ball check 
is forced toward lower seat, allowing 

ACTUATION OF GUIDE SPOOI . air flow to top of piston for pressure 

shifts slider and ports air through balancing in new position. Ball-check 

valve. Stainless spool, cast bronze action cushions piston, permits op- 

slider lapped to body. Two integral eration at 20 cycles per second at 40 

speed controls for adjusting cylinder psi. Serew-adjusted speed controls 

speeds. All friction surfaces hardened meter exhaust air. Electroaire, The 

and coated with a baked-on, perman Bellows Co. 

ent lubricant. Solenoid coils com- 

pletely molded in epoxy resin. Also 

for pilot, solenoid, manual operation 

tllenair Co 
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ELECTRICAL IMPULSE (17 volts) to either solenoid re- FOUR-WAY, TWO-POSITION VALVE is shifted by ex- 


either side of piston. Piston drives 
closing other. 





tracts corresponding plunger, opening exhaust port. Pressure hausting air from 
ported through orifices to each side of piston then shifts stemmed shuttle, opening one port and 
it and slider. Valve remains in this position until opposite Actuated by miniature limit valves which can be placed 
solenoid is actuated. Two flow control valves independently at a distance or screwed into main valve. ',-in. size can 
control exhaust ports, regulate evlinder speed in both direc- cycle at 840 cycles per minute. 400 Series, Mead Specialties 


tions. Lehigh, Inc Co. 


BALL TYPE 





LINEAR SHEAR 
SEAI adapts de 
ign for solenoid 
operation Short 
passages through 


valve are unob- 








structed I ipped 








sealing §— surfaces SERVES AS BOTH A VALVE 
are self-aligning 7 QUARTER TURN OF HAN. AND UNION. Handle = gives 
Springs keep cyl- DLE rotates ball from fall visual indication whether valve 
indrical shear seals ™| i : open to full closed. Remote is open or closed. Twin seal 
in contact = with ~ operators available for pneu- design permits 2-way flow. 
liding port shaft, 4 matic, hydraulic or electric Straight flow through valve 
maintain lapping 7" control systems. Made from minimizes turbulence. Valve 
ction with valve - aluminum, bronze, stainless, removes from line for replace- 
operation. Barks a carbon steel, polyvinyl chloride. ment of seats and O-rings. 
dale Valves Seats and seals of Teflon, Bronze, aluminum, _ stainless 
Buna-N, Neoprene, Hypalon, or bodies, Buna-N, Neoprene, Tef- 
silicone rubber. 1-8 Type D. lon seats and seals. Series 400, 
Jamesbury Corp. Worcester Valve Co. 
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CHECK TYPE 








METAL POPPET HAS LARGE SEATING AREA against 
specially compounded, oil resistant seal, All metal parts of 
brass or plated for corrosion resistance. Air flow is ’ 
free air at 100-psi inlet pressure. 3000 Series, 4. Schr 

Son Div., Scovill Mfg. Co. 














SPHERICAL POPPET SEAL fits into spherical valve sea 
for good seating even with slight angular misalignment 
between poppet face and seat. Synthetic rubber molded 
disk is locked into sealing surface of poppet. Standard 
spring requires | to 3 psi to unseat poppet. Special spring- 
for '4 to 65 psi. Spring tolerance is +10% for valves over 
o-psi rating, +1 psi under 5-psi rating. Brass, aluminum 
alloy, or stainless bodies. Stainless poppet, guide, and 
spring are standard. Republic Manufacturing Co. 




















STATIC O-RING BODY SEAL confines pressure to strong- 
est part of body. Poppet design uses resilient O-ring as 
seal. Cracking pressure is 0.5 to 1.0 psi, working pressure, 
3000 psi. Brass, aluminum, steel, or stainless body. 200-1 
Series, Circle Seal Products Co. 


PACKED PLUNGER TYPE 


FLOW IS FROM INLET CHAMBER, through radial ports Q 


in hollow plunger, and out to connected line. Flow does 





not impinge on packings. No lapped joints, no metal-to- 
metal seating. All parts are in pressure balance. Stainless 
steel plunger is ground and polished. Valve chambers are 
formed by abutted aluminum spacers. Spacers are accurate- 
ly positioned when aluminum gland nuts on ends are 
tightened, give proper positioning of O-rings or V-packings 
without mechanical pressure. Type OE, Hunt Valve Co. 




















Diaphr agm 











PREVENTS OPERATING CLUTCH 
while brake is still engaged. Brake pres- 
sure must fall to 5 psi before valve can BLEED ORIFICE PORTS inlet 
pressurize clutch. Pilot port is connected pressure to top of diaphragm to PRESSURE AT INLET holds cyl 
to brake. At brake pressure of 5 psi or hold it down. Actuating solenoid inder-to-exhaust porting closed 
less, inlet pressure pushes top piston up releases pressure from top of valve When main directional valve ex- 
and connects air to clutch. Inlet is to outlet side. Unbalanced pres hausts pressure at inlet, cylinder 
exhausted when brake is applied. clutch sure then permits diaphragm to pressure 
exhausts through bottom poppet of lift, opening valve. Automatic exhaust to lower port. 4. Schrad 
valve. Model DIV-2, Airmatic Valve, Inc Switch Co, ers Son, Div. Scovill Mig. Co 


lifts diaphragm for fast 
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SEQUENCE TYPE 


INLET PRESSURE RAISES TOP PISTON at 
spring setting. This sequences one cylinder 
operation after another has completed its 
stroke. Free return flow is through bottom 
check valve. Minimum opening pressure is 
$> psi. Model 6411, Logansport Machine Co., 


Ine 








VALVE O01. ONS FROM INLET TO OUTLET 
when top piston is forced off seat by inlet 
pressure acting against spring force. Internal 
check at bottom permits free return flow. 
Adjusting screw controls sequencing pressure. 
Model 3660, Rivett Lathe & Grinder Co. 





RESSURE CONTROL VALVES 


Las 
Pressure regulators reduce line pressure to constant outlet pressure. 
Using a separate valve for each operation often improves machine 


performance, prevents pressure drops due to other operations. 


act make both piloted and non-piloted pressure control valves 


ve for each manufacturer is shown 


PRESSURE: REGULATOR, NON-PILOTED TYPE a 


Pressure reducing Bleed 



































ADJUSTING PRESSURE REGULA 
POR compresses main spring, extend: 
piston to open pressure reducing pop- 


pet. Air flow is through filter, pre-- : . , 

sure reducing poppet, and out to OUTLST AIR PRESSURE scting on MAIN SPRING PUSHES POPPET 
DOWN, opening inlet to outlet. Out- 
let pressure directed against under- 
side of diaphragm balances main 
spring force. Rise in outlet pressure 
raises diaphragm, closes poppet and 
increases pressure drop across pop- 


underside of diaphragm balances 
spring force, controls position of pop- 
pet for pressure drop to give regu 
lated pressure. Neoprene valve seat 
easily removed. All working parts 
except springs of aluminum and brass 


pressures or when pressure regulator Mode VW-B OP 
is set to lower value. Bleed poppet odel R, M-B Products, Inc. pet. Also available in self-bleeding 


then opens outlet to exhaust. Bottom type to prevent downstream surge 
needle drains water. Unit also incor pressures. Regulates 400-psi at inlet 
porates lubricator and gage. Model to 5 to 125 psi. A. Schrader’s Son, 
100, Logansport Machine Co., Inc. Div. of Scovill Mfg. Co. 


system through radial holes. An in 
crease in regulated pressure over set 
value pushes piston to right, allows 
pressure reducing poppet to close 
Bleed poppet opens on outlet surge 
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FORCES ACTING ON DI 
APHRAGM are balanced 
Outlet air pressure on dia- 
phragm, plus slight force of 
small spring, equals force of 
adjustable control springs. 
Slight differential piston 
area insures positive dead- 
end shut-off. Large vent 
valve prevents possible pre-- 
sure build-up, permits auto- 
matic reduction in regulated 
pressure without separately 
exhausting the regulated cir- 
cuit when controlled pre-- 
sures are lowered. This per- 
mits conditional use as a 


relief valve. Balanced piston 
poppet permits large valving 
for full pipe capacity flow: 
short stroke for fast re- 
sponse, long diaphragm life. 
Effects of varying primary 


balanced for 
regulation. 
chatter 


pressures are 
good pressure 
Design eliminates 
replacement for 
ease in servicing. 
Hannifin Co., A Division of 
Parker-Hannifin Corp. 


Cartridge 
Crown, 


REGULATED OUTLET 
PRESSURE ON DIA- 
PHRAGM balances spring 
force to maintain proper pis- 
ton position and _ orifice 
drop from inlet. 
Absence of expansion cham- 


pressure 


ber improves 
demand 
socket, 

friction 


response to 
Ball-and- 


gives low 


changes. 
bearing 

adjusting 

button. 


between 
serew and 
Siphon tube is integral with 
body, prevents misalignment 


spring 


during reassembly. Siphon 
tube design protects against 
chatter, guards diaphragm 
from shocks caused by 
surges in secondary pres- 
sure. Arrow Tools, Inc. 























ABSENCE OF OBSTRUCT- 




















WITH HANDLE TURNED 
OUT and main spring un- 
compressed, inlet pressure 
on underside of main pop- 
pet holds valve closed. As 
spring is compressed, bal- 
ance point is reached where 
main spring 
pressure force under pop- 
pet. Further 
pression unseats poppet. Air 


force equals 


spring com- 


flow through poppet creates 
pressure drop. Outlet pres- 
sure then acts on underside 
of diaphragm to balance 
spring force. Air demand in 
outlet line drops pressure 
momentarily, poppet moves 
down, pressure drop across 
it decreases, outlet pressure 
increases to regulated value. 
Relief valve prevents over- 
pressure in outlet line by 
exhausting to atmosphere 
Series 112, 113, Watts Regu- 
later Co. 


INTEGRAL. 
STRAINER 


seats, is easily removed for 


10-MESH 
protects valve 
cleaning. Screw handle com- 
presses concentrik main 
springs which push 
diaphragm and poppet to 
permit air flow thr 
valve. Regulated, = ou 
pressure is applied to unde 
side of diaphragm to ba 
ance spring foree, maintai 
poppet opening 
with pressure setting. Relief 
valve formed by poppet pis- 
ton and diaphragm bleeds 
off excess pressure when 
valve is adjusted to a lower 
pressure. Model 7621, Ale- 
mite Div. Stewart-Warner 
Corp. 


down 


consistent 











REGULATED OUTLET 
PRESSURE acts on dia 


phragm to balance spring 


ING HANDLES and conical 


installa- force. Outlet pressure rangé¢ 


simplifies 
tion in tight places. Regula- 
tor knob adjusts 
by turning in one plane of 
rotation without thread ac- 


bonnets 


is 5 to 125 psi. Maximum 


: 


DOOQOQOO0OOOG 


inlet) pressure is 250 psi 
capacity is 175 
efm with 10-psi drop from 
set point at 80 psi. Self 


pressure 
Maximum 


tion to extend height of 


bleeding feature permits ad- 
justment of pressure with- 
out bleeding line. Gits Bros 
Vie Loe 


unit. Pressure relief valve 
bleeds 
pressure to atmosphere. Also 
bleeds downstream pressure 
when adjusting to a lower 


oo0o00000 


downstream — over- 


HUULUUULU 


pressure. Flow passages pass 





large amounts of air with 
litle effect on downstream 
pressure. The Bellows Co. 
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Mt) LI Retief ask 


Measuring 
Siaphragm 





PRESSURE REGULATOR, PILOTED TYPE Piior 


BALANCED VALVE DESIGN permits supply air to act on equal areas of chemQer 
supply valve and balance diaphragm. Regulated air pressure acts through 
aspirator tube on measuring diaphragm and is counterbalanced by range spring. see? 
A decrease in regulated air pressure allows range spring to push down pilot 
valve, opening supply valve and reducing pressure drop through valve. An 
increase in regulated air pressure raises pilot valve seat, bleeding regulated air 
through hollow valve stem to the underside of large valve motor diaphragm. 
This pushes valve stem up, increasing pressure drop across supply valve and 
reseating the pilot valve at equilibrium. Pilot air flows only during change in 
pressure. Valve has no fine restrictions or orifices. High capacity relief valve 
operates on excess, regulated pressure when the pilot valve is open to re-establish 
equilibrium at the set point. Aspirator tube compensates for velocity pressure 
drop and pressure losses in downstream piping. Its downstream end is located 
where increasing flow results in lower pressure in control chamber. This opens 
supply valve to give compensating rising pressure characteristic. High capacity 
relief valve vents excess pressure from downstream line. Governaire, Stratos Div., 
Fairchild Engine & Airplane Corp. 





Contro/ 
chamber 








Balance diaphragm 


PILOT-AIR LOADING pro- applied to the top of a dou- MAIN SPRING AT TOP is 
vides accurate control of ble diaphragm controlling compressed by turning ad- ‘ 
justing screw. This opens 
pilot valve, directs inlet air 
from chamber A to chamber 
B. Line pressure is also ap- 


regulated pressure at high the main poppet. Outlet 
flow volumes and widely regulated pressure is applied 
fluctuating primary pres- to underside of main dou- 
sure. Inlet air pressure is ble diaphragm, balancing 


regulated through a preci- control pressure fed to top plied through passage to 
sion spring-loaded, dia- diaphragm. Regulated pres- chamber C under piston. 
phragm type regulator and sure is set by adjusting out- Piston lifts main valve, al- 


lowing air flow from inlet 
to outlet at regulated pres- 
sure according to main valve 
opening. Supply line surge 
pressures are relieved at 
points | and 2 allowing 
bleed-off through ports EF 
and F. In changing from 
higher to lower pressure, 
the entire line from regula- 
tor to point-of-use is imme- 
pressure and permits reset- diately bled to lower pres- 
H ee exhaust ting regulator to a lower sure. Regulates from 10 to 
2) value without exhausting 250 psi. Pilotrol, Wilkerson 
secondary system. Pilot con- Corp. 
trol is integral part of main 
regulator or separate unit 
for remote control. Series 


2AJX, 2ABX, 20AHX, 


put of spring-loaded preci- 
sion regulator. Accurate con- 
trol of regulated pressure to 
$50 psi. Maximum allowable 
line pressure, 400 psi. Baf- 
Top dophrogm fle-and-siphon-tube principle, 
and pressure-balanced valve 
give accurately regulated 
Sail poppet pressure. Relieving feature 
Double prevents pressure build-up 
diaphragm over established regulated 









Main poppet — C. A. Norgren Co. ts 
RELIEF TYPE aa 
MECHANICALLY ACTUATED TYPE Yo . 


CAM ACTION ON TOP OF 
VALVE sets regulated pres- 
sure which is maintained by 
diaphragm action. With 
valve deactuated (as shown) 
pressure valve is closed, 


oe 


cylinder is open to exhaust Pilot poppet 
P Out 








through exhaust valve. De- 
pressing top actuator first 
closes exhaust valve, then 
opens pressure port to cyl- 
inder port through pressure 
valve. Pressure is also ap- 
plied against top of dia- 
phragm. When pressure 
reaches main spring setting, 
diaphragm lowers, allows 





PILOT POPPET IS NORMALLY OPEN connecting system 
pressure to top of main poppet to hold it closed with light 
spring. At setting of pilot spring, pilot poppet closes. A 
system pressure increase of 10°% opens main poppet to 
exhaust. Main poppet seals tighter with system pressure 
increase (to setting of pilot spring). Air velocity across 
main poppet seat, and size of seat, have no effect on valve 
operation. Cracking pressure, re-seat. pressure, and full 
pressure valve to close, flow pressure are all close. Trapped air pressure above 
maintaining set pressure, In- main poppet acts like low rate spring. O-ring seat on 
crease in load pressure forces diaphragm down to bleed pilot poppet closes and opens with no pressure differential 
off air and decrease pressure. Drop in load pressure raises across it, prevents extrusion. Differential across main pop- 
diaphragm, opens pressure to cylinder port. By substituting pet O-ring is only 10% of operating pressure. All stainless 
graduating spring, valve can have various pressure ranges except for lead seats. Smooth operation at pressure as 
high as 6600 psi. No. 9-2658-2, Republic Manufacturing Co. 





up to 150 psi. Controlair, Westinghouse Air Brake Co. 


80 APPLIED HYDRAULICS & PNEUMATICS 











Viiow CONTROL VALVES 
cf" 


Flow controls regulate speed of a cylinder work stroke by 
metering air flow. A needle valve gives fine adjustment, an in 
ternal check permits free return flow and fast cylinder return 


VARIABLE ORIFICE TYPE 




















MICROMETER TYPE ADJUSTING 
KNOB permits duplicating a setting 
after a change. Panel mounting per- 
































mits grouping with other control MAXIMUM ORIFICE AREA of RESTRICTED FLOW (from right 
components. Quad ring seal on needle needle is 0.0491 sq. in. Internal check to left) is set by bottom screw which 
valve seals off threads, prevents trap- valve permits free return flow, is depresses check valve. Free flow 
ping air and dirt in housing. Auto- held in place by snap ring. Model (from left to right) is through check 
Ponents, Inc. 3620, Rivett Lathe & Grinder Co. Floreg, Westinghouse Air Brake Co. 

Disk a Adjusting sleeves 

| ' °° 
——— 
\ | po 8 











CHECK FOR FREE RETURN FLOW 
is concentric with needle, seals on 
O-ring. Heavy locknut holds adjust- 


VALVE HAS BRONZE DISK with 
crescent-shaped port rotating over an 
ment under vibration and shock. Cast aluminum body seat to which it is 
brass body. A. Schrader’s Son, Div., precision lapped. Rotating the adjust- 
Scovill Mig. Co. ing sleeve sets desired orifice. 180- 
degree rotation full open to close. Set 
screw locks sleeve in place. In-line 











flow construction eliminates restric- CONTROLLED FLOW from left to 

it” tions through adjusting needles. Flo- right through needle valve. Free re- 

] trol, Model 20V, Nopak Div., Gal- turn through check. Model 6401, 
land-Henning Mfg. Co. Logansport Machine Co., Ine. 





























AIK ESCAPING THROUGH SMALL HOLE in side of valve 
body, gives warning at maximum flow position of needle valve. 
Protects against needle blowing out under line pressure. 
Needle is sealed with an O-ring. Free return flow is through 
poppet type check valve. Light spring loading assures full 
opening of check valve. Corrosion resistant parts throughout 
Locknut on adjusting needle maintains setting. Fine thread 
and metering taper on needle valve gives wide flow range 
without extreme sensitivity. Series S, Hannifin Co., A Division 
of Parker-Hannifin Corp. 
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MICROMETER GRADUATIONS are 


in hundredths of a revolution with 









a each one representing “yo of full 
% pipe area. This aids in setting valve 
—— to flow rates that have been estab- 
lished previously. One revolution 
changes valve setting from full open 
LARGE DIAMETER OF ORIFICE to closed. Free flow in one direction, 
combined with fine serew threads controlled flow in opposite direction. CONTROLLED FLOW TO RIGHT . 
improves metering accuracy Also Inside construction is not damaged through needle valve, free flow to 
improves flow characteristics through if excessive torque is applied during left through check valve. Wide open 
poppet check featuring tapered ori- installation. All aluminum = except to closed position with 10% turns of 
fice. Naval bronze body, stainless steel stainless springs, synthetic seals and handle. Non - corrosive materials 
poppet. Model FC, Airmatic Valves poppet. Mounts in-line to piping. Flo- throughout, oil resistant seals. Ross 
Ine Set. Hanna Engineering Works. Operating Valve Co 



























































MICROMETER ADJUSTMENT has 10- TT 
degree, included angle, taper stem with 
seat diameter of 0.156 in. Stem thread | 








is “%e in-—40 for fine metering. Pre- 
molded packing or O-ring seal. Limit 
washer prevents unscrewing stem com- 
pletely Forged body. 151 Series, Repub- 
lic Manufacturing Co 
































| a 

; a 

—4 
NYLON OR KEL-F STEM TIP prevents 7) ‘gy 
damage by overtightening. Synthetic rub- ——} d 
ber or Teflon O-ring. Meets MIL speci- ~ —== J LW 
fications for high pressure compressors. Net | 
270 Series, Hoke, Inc. \ 








Speed contro/ 
— ustment 
DECELERATION TYPE “Shem O 


Metering | 
sleeve | \ 


CAM-ACTUATED VALVE SLOWS CYLINDER by closing ar. 
off exhaust flow. Also acts as flow control to adjust speed wv 
of cylinder travel. Adjusting screw on cam actuator con- 
trols normal position of metering stem and restriction to 
flow out of cylinder. Near end of cylinder stroke, cam on 
machine slide pushes metering «tem down into metering 


sleeve. Because of clearance between stem and sleeve, From cylinder 














exhaust flow is not stopped completely, and cylinder ° ° | 
creeps to final position. Needle valve damps pressure 9 e 
surges during deceleration, prevents bounce at end of Check volve 
stroke. Initial reverse flow is past spring-loaded check C 
valve as well as around metering stem. Metering stem is SS ' ; OC) ) 
stainless steel, metering sleeve and check valve are brass. > oN 
LCV, Numatics, Inc. » > 

8y poss s 22 

needle valve o J 

\ 
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ADVANCES IN 
HYDRAULIC 
PUMP DESIGN 


Oil leakage controlled 

In any method of mounting an oil- 
hydraulic pump there is always a cer- 
tain amount of misalignment between 
the pump drive shaft and the shaft on 
the power source. Even where universal 
drives are utilized there is still the 
danger of a thrust load. Result in both 
cases: Flexing is transmitted into the 
pump seal and eventually to the bear- 
ings supporting the gear—leakage 


around the shaft isa sure-fire bet to follow. 


At Commercial, by using an out- 
board bearing to protect the seals and 
internal bearings, the common leakage 


nuisance is eliminated. 


Internal alignment perfected 
Mass production of independent gear 
pump housing parts invariably results 
in varying degrees of internal misalign- 
ment—regardless of dowel pin control 
points used in machining. In many 
cases the “out” for the problem involves 
a loosening up on the internal tolerances 


—with a resultant loss in efficiency. 


At Commercial, the patented thrust 
plate serves as a “natural” alignment 
control point—is counter bored on its 
face to match the bearing sleeve, then 
fits over the bearing sleeve and in turn 
pilots inside the gear housing. Perfect 
internal alignment—and increased 
efficiency—in any Commercial oil- 
hydraulic pump is axiomatic with rigid 
inspection of the thrust plate alone. 


Constant volume assured 

The principle of automatic adjust- 
ment of end clearance by internal pump 
pressure had one main weakness. The 
full pump pressure was applied against 
the whole area of each thrust plate. 
The plates would wear unevenly be- 
cause on the inlet side of the pump 
the plate had full pump pressure on 


the face and a vacuum on the gear side 
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By “pressure pocketing” Commercial 
insured that the pressures on opposite 
faces of the thrust plates would be in 
approximate balance around the entire 
area of the plate faces. Commercial’s 
“one-two” advance design punch—the 
patented “pressure pocketed” thrust 
plate —assures constant volume at any 
pressure and at the same time helps 
to maintain simplicity of design and 
soundness of construction . . . provides 
for longer operating life and no main- 
tenance headaches. 


Seizing eliminated 

Commercial oil-hydraulic pumps 
cannot seize because of heat induced 
by high speed or even inadequately 
piped systems. Variable end clearance 
and positive internal alignment make 
seizing practically impossible. Bear- 
ings evenly loaded throughout their 
length—no corner loading or spawling 
—are able to withstand much higher 
operating pressures. They stay in serv- 
ice longer too—regardless of pressures 
involved. 

To take full advantage of tight in- 
ternal tolerances Commercial designs, 
produces and grinds its own rotating 
gears—is able to hold extra close toler- 
ances on tooth contours, outside 
diameters, and concentricity 


Over 5,000 different pump combi- 
nations—port locations and sizes—can 
be built from Commercial’s standard 


line of oil-hydraulic pump compo- 
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"Thrust Plates | 
/ | 





nents. A wide variety of drive shafts 
and mounting combinations are avail- 
able to solve virtually any individual 
installation, piping and power appli- 
cation requirement. 


Engineering help available 


Commercial’s oil-hydraulic pump 
engineering advances are typical of its 
complete line of oil-hydraulic equip- 
ment. The solid technical help Com- 
mercial sales engineers can contribute 
on the application of oil-hydraulic 
pumps, motors, cylinders and valves 
may be able to help cut your costs and 
improve performance. 


ENGINEERING DATA FREE 


For more information write to 
Dept. A-14 Commercial Shearing and 
Stamping Company, Youngstown 1, 
Ohio 


of Commercial’s free engineering 
Just check the 


Better yet, send for your copies 


reference bulletins 


items below in which you are interested. 


(] “Oil-Hydraulic Pumps and MotorsCatalog H-4” 


[_] “Performance Rated Oil-Hydraulic Valves 
Catalog H-12” 


0D “Oil-Hydraulic Cylinders Catalog H-3" 


LONMIVEROCIAL 


shearing and stamping 





Viscosi 
stabill 
of hydraulic 
fluids 


. BY N. Ww. FURBY, Supervising Research Chemist 


} 


( lorr Research Corporation. Richmond. California 


and R. |. STIRTON, Vanager, 


Product Development De partment, 


ny, San Francisco, Calitornia 


@ What causes changes 
in viscosity? 


@ How are they measured? 


® What's the effect 
on the system? 


ISCOSITY is probably the most important single 

property of hydraulic fluids. Nearly always it limits 
the lowest operating temperature of a hydraulic sys- 
tem, and quite often the highest operating temperature 
too. Up to 20 years ago, only “straight” (unthickened ) 
oils were used as hydraulic fluids. These oils are “New- 
tonian” liquids, and their viscosity behavior is simple. 
Adding polymeric thickeners gave fluids the complex 
viscosity behavior on non-Newtonian liquids. The 
latter have variable viscosities, that depend on the 
shear rate, Also, their viscosities may change when 
the polymers degrade. Nearly all aircraft fluids and 
many industrial hydraulic fluids today contain poly- 
meric thickeners. 
e@ Function of Thickeners 
give hydraulic fluids a low temperature coefficient of 


Polymeric thickeners 


viscosity. Very-low-viscosity unthickened fluids have 
a low rate of viscosity change with temperature (Fluid 
A of Table 1). A higher viscosity fluid of the same 
class will have a much higher rate of viscosity change 


TABLE | 


Polymeric Thickeners Produce High Viscosity Oils 
Having Viscosity- Temperature Properties 
Characteristic of Low Viscosity Oils 





Viscosity, cs at 
Contains -—— - ~— 
Polymeric 

Thickener 210° F 























Fluids A and B are highly refined petroleum frac- 
tions from the same crude source. Fluid C is made 
by adding to Fluid A, 7.0 weight per cent polymeric 
thickener. 


with temperature (Fluid B). Adding a _ polymeric 
thickener to Fluid A to give it the same 100°F vis- 
cosity as Fluid B results in Fluid C. Fluid C has much 
lower rate of viscosity change with temperature than 
Fluid B and is about equivalent to Fluid A. Thickeners 
allow you to carry the favorable viscosity-tempera- 
ture properties of low viscosity fluids up into the 
higher viscosity region. This is the principal reason 
why polymeric thickeners are used in hydraulic fluids. 
@ Viscosity Instability— Viscosity of polymer-thick- 
ened fluids may change during use in three ways: 

l. Through Chemical Change—Oxygen in the air 
oxidizes materials. They polymerize and increase the 
viscosity. If severe, the fluid gets to be like tar. 

On the other hand some fluids and polymeric thick- 
eners become less viscous with oxidation, because the 
molecules formed are smaller. Oxidation may increase 
or decrease the viscosity depending on the fluid. 

When thickeners are overheated, the polymer mole- 
cules break down, form low-viscosity fractions, which 
lower the viscosity of the fluid. The process is called 
“thermal cracking”. It commonly occurs in test stands 
using electrical immersion heaters. 
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New Series 800c€RO@TOrfrom Brown & Sharpe 
Outlasts other pumps in pumping fire-resistant fluids 

















Tests by a leading manufacturer led to the specification of Series 800 Gerotor 
Pumps for this and similar power units . . . developed for a welding application. 


... These independent user tests prove it! 


TEST BY COMPANY A*: Continuous-operation com- 
parison with widely-used competitive pump, using iden- 
tical test stands and special fluid for welding applications. 
Operating pressure, 600 psi. 

Results: Competitive pump was worn out after 325 
hours — delivering only 4% of original capacity (96% 
slippage) — failed to maintain pressure of 500 psi. 
Gerotor pump was operating as efficiently as when new! 


DOUBLE A VALVES 
GEROTOR PUMPS 


POWER UNITS So 
a 


_GE™” PROGRESS IN PRECISION FOR OVER 125 YEARS 
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TEST BY COMPANY 8B*: Series 800 Gerotor Pump 
operated satisfactorily for a 1000 hour test period at 
1000 psi on glycol-water mixture — no significant wear 
or efficiency change. 


TEST BY COMPANY C*: Series 800 Gerotor Pump oper- 
ated satisfactorily for a 2000 hour test period at 900 
psi on water-oil emulsion — no significant wear or 
efficiency change. 

*Company names will be supplied upon request. 


Many leading companies now specify Series 800 Gerotor 
Pumps for use with fire-resistant fluids such as: propri- 
etary water-soluble-oil emulsions, either regular or 
inverse; ethylene glycol-water mixtures; phosphate ester 
types; and high-temperature MIL fluids. 


Series 800 Gerotor Pumps are another development froin 
Brown & Sharpe’s expanded Hydraulics Division. 
They’re available to you, along with other superior 
hydraulic products — through 55 offices in principal 
cities. Contact your nearest Brown & Sharpe sales repre- 
sentative. Or, write to Double A Products Co., a sub- 
sidiary of Brown & Sharpe Mfg. Co., Manchester, Mich. 
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TABLE Ii 
Viscosity Changes Caused by Oxidation of Thermal Cracking 





Viscosity at 100° F, cs 


Original Final Change 


Test Conditions 


Air bubbled through fluid 
at 350° F for 800 hours 


Air bubbled through fluid 
at 250° F for 168 hours 


Heated to 550° F for 35 
hours skin temperature 
mmersion heater above 
700 


TABLE II! 


Shear Rates of Lubricants (Estimated 
(Klaus and Fenske’ 


























Fluid D is straight petroleum fluid, Fiuid E is petrol- 
eur base aircraft fluid, and Fiuid F is a synthetic 
base aircraft fluid. 


Examples of viscosity changes through oxidation 
or cracking are shown in Table IL. 

2. Through Evaporation—In open sump systems. 
the lower boiling fractions can escape. Their viscosity 
is low. The loss raises the viscosity of the remaining 
fluid 

3. Through Mechanical Action—Viscosity changes 
result from 

i. High rates of shear (temporary viscosity loss). 

b. Physically induced destruction of the poly- 

meric thickener (permanent viscosity loss). 

@ Effect of Shear Rate—Shear is a force pulling 

the fluid in opposite directions as when machine parts 

move The unit of shear rate is the reciprocal sec ond 

{ Se } Che shear rate is one rec Iproe al second when 

parallel planes | em apart move in opposite directions 
it a relative speed of | cm/sec. 

Shear rates are high where clearances are small 
ind speeds high. Table II] from Klaus and Fenske 
shows some estimated shear rates for typical lubricant 
ipplications 

These high shear rates do not affect the viscosity of 
unthickened fluids, such as petroleum oils. However. 
high shear rates do lower the viscosity of polymer 
thickened fluids. Figure 1 shows how shear lowers the 
temporary (reversible) viscosity of two thickened oils 
Measurements were made in two types of viscometers 

The drop in viscosity is attributed to deformation 
rv “lining-up” of the long-chain polymer molecules 
in the direction of flow. The polymer molecules 
thicken a fluid more when undeformed, and when they 
are oriented at random. You can actually see the 
orientation by watching the flow in transparant tubes 
under polarized light. When the shear stress is re- 
duced, the molecules go back to a random orientation. 
the fluid in opposite directions as when machine parts 
In other words. the loss of viscosity caused by shear 
rate alone is reversible. It is called “temporary vis- 
osity loss” 

@ Effect of Temporary Viscosity Loss—Tempor- 
iry viscosity loss has two real effects on performance 


Radial 
Clearance 
Between 


Relative 
Velocity 
Application of Parts 


Piston-cylinder clearance 200-400 
in automotive engine in. /se@c. 


Plain journal bearing 
2-inch diam, 


Ball-type hydraulic pump 


Bosch piston-type Diesel 
fuel pump 




















f hydraulic fluids and lubricants. 

a. It increases leakage rates. The flow between 
close fitting parts at high shear rates is laminar or 
streamlined. Laminar flow equations include viscosity 
to the first power. Thus, leakage increases as the 
viscosity decreases. 

Klaus and Fenske 
polymer-thickened oils with straight oils in piston 
pumps. The results are shown in Table IV. They 
found that the more the shear rate went up, the more 
the viscosity dropped and the more leakage there was. 
The higher shear rates caused greater leakage and 


compared the leakage rates of 


sreater apparent viscosity decrease. 

b. 7 V L reduces Friction—Lower viscosity means 
lower fluid friction. Multigrade engine oils show it 
by giving a measurable increase in gasoline mileage 
due solely to reduce fluid friction 
@ Methods of Measurement—tThere are several 
ways of measuring temporary viscosity decrease at 
high rates of shear. Two are given in ASTM Special 
Technical Publication No. 11] 
bank of capillary tubes. The other uses a rotating 
tapered plug viscometer. A common apparatus is the 
concentric cylinder or “Couette” viscometer. You 


One method uses a 


can determine a viscosity-shear rate relation precisely, 
with any of these methods. 

e Effect of Polymer Breakdown (Physically 
Induced )—We have already discussed temperature 
viscosity loss. There is a second type. It is called 
“permanent shear breakdown”. It's caused by the 
rupturing of the polymer molecules. Shearing rup- 
tures the molecules in at least two ways. 

a. Cavitation—Cavitation forces appear to account 
for most of the permanent shear breakdown in hy- 
draulic systems. Cavitation is the very rapid forma- 
tion and collapse of cavities within the fluid. It can 
be caused by absorption of sound energy (sonic radi- 
ation) or by turbulent flow or rapid pressure change. 
When a cavity collapses the pressures and shearing 
forces can be very large. They tear the polymer 
apart mechanically and lower the viscosity. Gas 


APPLIED HYDRAULICS & PNEUMATICS 





TABLE IV 


Viscosity Effects in Leakage Past Pistons of Hydraulic Pumps 
Klaus and Fenske'') 





DUE TO SHEAR 


Pressure ‘Apparent 
Drop Viscosity % 
Over Viscosity 

Leakage Decrease 


Hydraulic Path, ° by 
oil psi Shear 


PER CENT TEMPORARY VISCOSITY DECREASE 


5 6 10 60 100 200 
Vickers , 80 , 000 AVERAGE RATE OF SHEAR, SEC™' x 107%. (AVERAGE = MAXIMUM/2 FOR CAPILLARY) 


Vickers ‘ ‘ 170,000 
FIG_|-VISCOSITY-SHEAR CHARACTERISTICS OF TWO POLYMER-TH KENED FLUIDS 


Bosch 1500 2 500 , 000 


Spec. MIL- 
O-5606 


























Type 12003 industrial pump at 3600 rpm. Leakage is 
across pintie seal and through piston-cylinder wall 
clearance. 


% 


Diesel fuel injection pump, type APE3B-100 at 1150 
rpm. Leakage is through piston-cylinder wall clear- 


ance. 
'. Determined by comparison with the viscosity of a 
Newtonian mineral oi! showing the same leakage rate. 


‘. This is the shear rate that would produce the indi- 
cated viscosity decrease 


DECREASE IN PERMANENT /00°F 
CENTISTOKE VISCOSITY 


or solids in the fluid make it more apt to form _ eo Seine. Gam samemniiie 
cavities. You can reduce cavitation by degassing the 6. 2. PERMANENT VISCOSITY DECREASE DUE TO SHEAR DEGRADATION 
fluid or by increasing pressure’’. 

b. Scission between mating parts—lt’s difficult to 
tell purely mechanical degradation of polymers from 
other kinds of degradation. But studies” show that 
it happens. Gears will cause permanent viscosity de- 
crease. The conditions suggest that the larger polymer 
molecules are cut up by roughness of mating surfaces. 
It happens even at low gear speeds. For example, so 
far it has been impossible to develop a multigrade 
hypoid-gear lubricant through use of polymeri 
thickeners. The main reason for failure: rapid perm- 
anent shear breakdown occurring at low mileage. The 
high sliding-to-rolling ratio hypoid gears (compared 


with spur gears) seems to raise the rate of permanent 


Bb 
9 


8 


w 
% 


she il breakdown. 
@ Measuring Permanent Shear Breakdown— 


One can measure permanent shear breakdown in a 


PENN STATE (13250 
PENN STATE (3025e 
ROHM & HAAS 

sto Oo 


nN 


number of ways. For an excellent summary of several 
methods see ASTM Special Technical Publication No 


182 There are two principal methods: 


' 
b 


nN 
—) 


a. Pump-plus-orifice systems—Pressure fluid with 


100°F VISCOSITY LOSS OF OIL NO. 1/08I-% 
[wie we 


a pump. Control the pressure and release through an 
orifice Specif ition MII H 5S000A employs sul h a 


test. The fluid is pressured to 1000 psi by a gear | | 


pump Then it’s released through a relief valve After “—" - a a ae 

5.000 eycles. the viscosity of the fluid is measured. 100°F VISCOSITY LOSS OF OIL NO. 1076I- % 

A typical 5606A fluid will decrease about 20% in FIG. 3-RELATION BETWEEN PERMANENT VISCOSITY 
; . DECREASE OF TWO OILS IN VARIOUS PIECES 

1L30°F. OF SHEAR BREAKDOWN EQUIPMENT 


See 


F 


fe} 
& 
> 


viscosity (cs) at 
This test simulates actual service because it em- 
ploys hydraulic system components. However. the 


results cannot be used directly for other pumps and 
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SOLENOID 


OIL VALVES ~ 


WHERI 


WHY 


VISCOSITY STABILITY 





TABLE V 








$75 Causes and Direction of Viscosity Changes in Hydraulic Fuids 
.00 


Viscosity Change Resulting 
from leash tad Ch 4 ‘ 
or Physical Change 





List Price* for a 4” 
4-way incl. Solenoid 





Increase Decrease 





*2 . - 
3-way, shut-off and Chemical a 


smaller sizes are com- —~ 
Thermal Cracking 


parably less. All 
prices less the usual 
trade and quantity 


Oxidation 
Physical Changes Occur 
discounts. Through = 
Evaporation 
High Shear Rate - x (temporary 
Permanent Shear Breakdown . x (permanent 
Unpredictable Changes 


Occur Through 
Contamination 

















Oxidation may result in increase or decrease in vis- 
cosity, depending upon nature of base stock and pcly- 
meric thickener. 


components, even on a per-cycle basis. This is true 
because the shearing varies with pumps and com- 
ponents, especially the shearing caused by cavitation. 

b. Sonic Methods—Sonic radiation quickly pro- 


HOW . . 
duces permanent shear breakdown. The sonic energy 





roiuing 


machines 


Pressure 
testing in 
automotive 
production 


Hydraulic 
work feed 
apparatus 


Mac hine tool 
chucking 
& clamping 


Automatic 
door openers 


Holding position 
(leakproof ) 


Oil gets contami 
nated by scale in 
castings (not criti- 
cal to dirt) reduced 
maintenance 


(Leakproof) ... as 
versus spool valves 
which cause over 
demand on 
hydraulic system 


Maintaining safe 
holding pressure 
(leakproof ) 


Quick action (high 
flow capacity) 


Lapped sealing surfaces sea ee - 
- : “s agnetostrictive oscillators. One such 
tight indefinit-ly as a re comes from magnetostrict os 
sult of wear compensation apparatus 
quency and 200 watts. A 50-ml sample of fluid is 
Sealing surfaces in constant . ‘ a P : : 
_geeeree i irradiated and 5-mil samples withdrawn at fixed time 


intimate contact, dirt can't . : . 
lock valving members intervals. usually at 30, 60. and 90 minutes total 


saves coil burn-out elapsed time. Viscosities of the sample are measured 

and vicosity losses calculated. Typical data for two 
Positive shut off of interna! polymer thickened oils are shown in Figure 2” 
port to port leakage and of Results from the sonic method correlate well with 
course, no external leakage shear breakdown measurements from pump and ori- 


operates at 10 kiloc vi les second fre- 


: fice methods. This is shown in Figure 3 
Saving auxiliary equipment on ’ 
Table V 


such as pilot operated : ; . me 
check valves change in hydraulic fluids. The table also shows the 


No spools or poppets ob direction of the change. It is apparent that if two 
structing full, round flow things happen at once you cannot predict the net vis- 
passages cosity change. It’s essential to know the fluid’s com- 


summarizes the main causes of viscosity 





Solenoid 
controlled 
hydraulic 
system on 
machine you 


build 


veh 


Better performance 


Lower manufac 
turing costs 


Reduce service 
problems 


ONTROL VALVE DIVISION 


eigen valves have full! position and service history in determing the cause 

ate See Eeeee, — of viscosity change in use. 100 

Low priced, less auxiliar 

equipment and labor cost Bibliography 

St ee ee l. “Some Viscosity-Shear Characteristics of Lubricants”, by 

proof ladinfiaiecie smilie ann E. E. Klaus and M. R. Fenske, Lubrication Engineering, 

wear compensating March-April 1955, pp 100-108. 

. “Symposium on Methods of Measuring Viscosity at High 
Rates of Shear”, ASTM Special Technical Publication No. 
111 (1951). 

. “Multigrade Crankease Lubricants”, by—J. A. Miller and 
L. M. Hartmann, Preprint 308, SAE Summer Meeting, 
Atlantic City, June 6-11, 1954. 

. “Degradation of Vinyl Polymers”, by—H. H. G. Jellinek, 


Academic Press, Inc., New York, p 231 and 243 (1955). 
al S 4 e Va ves . “Determination of the Shear Stability of Non-Newtonian 
*, ASTM Special Technical Publication No. 182 


I iquids’ ’ 
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BENDIX-WESTIN¢ 
EXPANDED LINE FEATURES 
POWER CYLINDERS 

FOR EVERY APPLICATION 


. and we mean every application. Our new piston-type cylinders are 
manufactured in a variety of standard models featuring a wide choice of 
mountings, bores and strokes. They will operate up to 200 PSI air and 
1800 PSI oil. 

And, importantly, we are geared to the design and fabrication of 
special units to your most stringent specifications. We maintain a sizeable 
inventory of machined parts to assure fast delivery. 

Write today for complete information— learn the advantages you enjoy 
with Bendix-Westinghouse quality engineering and manufacturing. 





FEATURES of Bendix-Westinghouse piston-type air and hydraulic cylinders: 


Perfect alignment High tensile, heavily chromed rod * Metal rod scraper * Self-adjusting packings * 360° rotation 
of ports ° Spot-faced mounting holes Full cushioning without length increase * Heavy wall precision honed tubing * 


Cartridge type rod bearing ° "“O" ring seal between head and cylinder wall * Built to J. |. C. standards 


INDUSTRIAL PRODUCTS 


Bendix- Westinghouse Automotive Air Brake Company, Elyria, Ohio 
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Standard components for 


° By EDWARD STAHNKE, Design Engineer 


AST response and rapid acceleration of an electro- horizontal heads in forward position, and two tandem 
hydraulic feed system give this contour milling mounted heads in rear position. They are fed verti- 
machine high speed and accuracy. cally by the hydraulic system. 

Designed for milling aircraft spar beams and simi Both transient and velocity machining errors are 
lar structural parts. the machine has two gantry car controlled to close tolerances. While operating at a 
riages mounted over a 60-ft table. One of the car- longitudinal feed of 60 ipm, transient error in milling 
has one vertical and one horizontal head with a 14-in. radius is held to .0010 in. On a 2-in. radius, 

se, angular, and vertical feeds. The hydraulic it is held to .OO05 in. 
powers the vertical head transversely, and the The standard hydraulic components which make up 
rizontal head vertically tiis accurate system are shown on the circuit diagram 


The other carriage has two independently mounted, below. 


HIGH 
FILTERS give 
flow filtration 
microns 

rating 
presst 
to 22 





gpm 


90 F 


PRESSURE REGULATOR limits 

pressure at outlet to §000 psi. 

Outlet pressure acts aghinst pilot 

piston, opens it at srs ee. owee ee 
Outlet pressure rises fgrther and 

lifts plunger, restricting flow and 

creating pressure dr through 

valve. Vickers, Inc. 7 


RELIEF VALVE has ball popp 
held on valve seat by a hea 
spring. This design is for us 
as a safety valve and has ve 
high dependability. Freque 


PUMP is balanced vane type, opening will reduce its. lif 
2000 psi. Three major compo- Pressure range is 500 to 
nents are housing, which pro- psi; setting is 1200 Blew bes — oo 
vides port connection and sup- Controls, Inc. t 

port for shaft bearings; pumping 

cartridge with rotor, vanes, and 

cam ring; and cap with port con- 

nection. Operating parts are hy- 

draulically balanced so that in- 

ternal forces are not produced 

on bearings. This reduces wear 

on vanes and cam ring. Volu- 

metric efficiency is 88% at 

maximum pressure. Delivery is 

15 gpm at 1800 rpm, 2000 psi. 

Denison Engineering Div., Ameri- 

can Brake Shoe Co 








HEAT EXCHANGER i§ water-oil, shell-and- 
SUCTION FILTER is mounted tube type. Baffles @hich hold tubes in 
outside reservoir for easy place direct flow oil as it passes 
cleaning. Pointer indicates through shell side §f exchanger. Water 
when to clean filter cartridge connections are made to tubes. Perform- 
(limit switch may be used to ance is based on Burface area, baffle 
give warning). Filter bypasses spacing, tube spacing, tube diameter, and 
when not cleaned. Oil condi- close clearances between baffles and 
tion is observed through glass tubes, and baffles Bnd shell. American- 
port. The Rosaen Co. Standard, Ross Heat %xchanger Div. 





servo accuracy 


Onsrud Machine 


ACCUMULATOR uses Buna 
N separator bag between 
oil and nitrogen. Poppet 
valve at outlet prevents ex- 
trusion of the rubber bag. 
Shell is from single piece 
of alloy steel tubing. Rating 
is 21% gal., precharge is 
600 psi. Greer Hydraulics, 
Inc. 











PRESSURE GAGE has self- 


PRESSURE SWITCH is piston lubricating action. Calibra- 


t 

sae Se SS Sees 730 oe tion is by turning screw on 

open at 500 psi. Spring load- 
face to correct relation of 

ing is through a lever for com- 
. , bourdon tube to gage 

pactness. Switch is single- 
pole, double-throw. Barksdale movement. Bourdon tube, 
oe dial, movement, and point: 
; er are assembled as a unit, 


3-WAY DIRECTIONAL VALVE is giving ruggedness and ac- 
Jas. P. Marsh Corp 


solenoid operated, spring re- Coane 
turned. With solenoid actuated, 

valve directs flow to servo valve 

for operation of feed cylinder. If 

electrical power fails, solenoid 

valve blocks flow to hold cylinder. 

Rivett Lathe & Grinder, In 


SERVO VALVE has flapper-nozzle 
pilot stage, spring-loaded spool 
output stage. Signal applied to 
force motor positions flapper to 
increase one nozzle pressure and 
decrease other. Nozzle pressures 
are applied to spool ends to shift 


CYLINDER has Teflon rod a 
wiper seals with low frictid 
for good servo performance. 
it, Meee Valeo Ca Step cut followers hold pista 
cups, prevent oversqueezpe. 
Pressure balancing holes 


PILOT-OPERATED CHECK VALVE followers prevent trapped flu 
from driving cups out of po@- 


locks cyl irift when : 

Ce QS Ss Ome wae tion. Miller Fluid Power Di#, 

system is not operating. Pres- Flick-Reedy Cor 

7 sure_on Feng valve also opens ee: ee 

=-—_e< «= _- -& Ff FF = _ = ee — ~- 
check valve to permit free re- 

verse flow from the cylinder rod 

end. Check poppet is loose fit on 

guide to prevent sticking. Poppet 

travel is limited by positive stop 














Piston action is damped by re- 
striction in pilot port, prevents 
impact on parts. Fluid Controls, 
Inc 





Wherever fluid power is used— 
GARLOCK PACKINGS OF TEFLON* MAKE 






























































*DuPont Trademark for TF E fluorocarbon resin 
Registered Trademark 
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A BIG DIFFERENCE IN EFFICIENCY 


FRICTION AND WEAR—enemies of top performance anywhere-—can 
be held to the absolute minimum on all hydraulic and pneumatic 
applications if you specify Garlock CHEVRON{ Packings, ““V”’ Rings, 
“O” Rings, or Molded Cups made with Teflon. 


CHEVRON PACKINGS of solid Teflon—or coated with Teflon—are as 
close to “‘frictionless’’ as you'll find. First of all, Teflon has the lowest 
coefficient of friction of any solid material in use today. Moreover, the 
CHEVRON iiself is designed to permit free operation with minimum 
friction at all pressures. Here’s how: with increasing pressures, a a Ng > 
CHEVRON packing rings tighten to prevent leakage. As pressures friction feature of CHEVRON. 

decline, the rings instantly ease off, permitting free operation of the 
rod, ram, or piston without leakage. This exclusive hinge-like con- 
struction (see illustration) lengthens packing life and, with proper 
initial adjustment of the gland, eliminates all further adjustments 
necessary to compensate for pressure variations. 





TEFLON “V” RINGS for higher pressures. Flexible enough to respond 
quickly to low gland and fluid pressures due to tapered “V”’ design. 





““O” RING PACKINGS made completely of, or coated with, Teflon pro- = “V" Rings . . . flexible, low friction seal at all 
“s : : ome a8 o,° : pressures. 

vide exceptional anti-friction qualities on equipment where a round- 

bodied seal is required. And, to overcome the characteristic stiffness 
of solid Teflon rings, a new slotted Teflon ring is available to simplify 
installation in standard AN grooves. 


TEFLON-COATED CUPS —the first advance in cup design in thirty years. 
Garlock has perfected a technique whereby cups are coated with a 
thin layer of Teflon which then becomes an integral part of the cup. 
Teflon-coated cups reduce breakaway torque, running friction, and 
completely eliminate ‘ 





‘squealing.”’ 


“O" Rings . . less friction where round-body 


OTHER FINE ADVANTAGES of Teflon packings: Solid-Teflon is sadls ace tended 
chemically inert, tough non-flammable, resilient, long wearing. It can 

be applied against all hydrocarbons and new synthetic hydraulic ' 
fluids at temperatures ranging from —100° F to +500° F. \ 


GET TOP EFFICIENCY through reduced friction and downtime. Discuss i 
Garlock Teflon Packings with your local Garlock representative. He 

can recommend from the Garlock 2,000 . . . two thousand different 

styles of packings, gaskets, and seals for every need. Call him, or 

write for Catalogs AD-115 (CHEVRON Packings), AD-148 (““O”’ Ring 
Packings), and AD-145 (Molded Cups). 





Teflon-coated Cups, reduce breakaway 
torque. 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


Canadian Division: The Garlock Packing Co. of Canada Ltd, 


Packings, Gaskets, Oil Seals, Mechanical Seals Plastics Division: United States Gasket Company 


Molded and Extruded Rubbe r, Plastic Products 
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ROTARY ACTUATOR, controlled by 4-way, pilot-operated 
solenoid-controlied valve lifts drums from floor to tank 


SMALL FLUID MOTOR rotates chain drive which indexes 
drum. 


Through dirt, steam, and corrosion 
hydraulics carries the barrel 


@ By JACK KATZ, Vice President, Kingland Drum & Barrel Co 


and ADDISON T. SMITH, President, The Airoya 


of steel Steel drums are cleaned for re-use through a series 
of chemical baths, and steam and water rinses. While 
it's soaking, the drum is rotated so that a length of 
chain inside the drum actually scrubs off the softened 


NE of the world’s largest reconditioners 
drums moves them through all the cleaning 
operations by using rotary actuators and rotary fluid 
motors. A more undesirable atmosphere would be 


Getting residues. 


hard to duplicate trouble-free operation is 


a real problem 





Rotary torque octuotor 
“ifts drums from floor /eve/ 
nto fork 


| 


Fluid motor drives four 
shofts which turn drums 
ontinuously in bath 


DRUM CLEANING layout 
shows flow of drums and 
location of hydraulically 
powered handling mechan 


Fluid motor drives geor 
reducer to advance drums 
along conveyor 


-— 
“\. Aotary forque actuator 
Down-Ends drums 





isms | 





booth 


drums into booth 


Rinse-wash| \ fiyid motor powers 
conveyor rolls, turning drums for rinse 











a Rotary torque actuator indexes 


Rotary torque actuator ‘Up-Ends" drums, 


/bringing bung up for inspection 


Rotary torque octuotor 
iifts drums from tank 
onto roller conveyor 
for draining 


\ Fluid motor 
powers 
conveyor rol/s 
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Cylinders need not 


be expendable 
























Specify the 


With Extras .. . At No Extra Cost 4 a as aremaken 
1. METAL PISTON ROD SCRAPER—pro- 


tects rod packing, cylinder bore 
ind rod surface by removing all 
foreign particles — . e 
for longer, more efficient cylinder service 
2. NEW SUPEI CUSHION for air or 


ee a a You too—can reduce replacement expenditures 

lower maintenance costs with the T-J Space- 

maker cylinder line. Designed and engineered 

BORES AND PISTON Robs for greater for ruggedness, and accuracy of operation, the 

protection and reduced wear Spacemaker assures longer, uninterrupted 
operation. 


CUSHION for oil 


3.-HARD CHROME PLATED CYLINDER 


4. ONE PIECE PISTON assures better . —_ . . P : : 
lignment, longer bearing and pack The T-J Spacemaker eliminates tiec-rods, gives 
lignin ongé ea E ‘ - 


ift greater strength, saves space ..:and reduces 
costs in all push-pull operations. Immediate de- 


5. FORGED SOLIDSTEEL HEADS through- livery in a complete range of styles and capac- 


out entire line ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 
6. PILOTED PACKING GLAND with extra Michigan. 


long bearing for additional strength 
and support to piston rod 


7. NO TIE-RODS TO STRETCH gives 


you 360° port rotation . less TOMKINS-JOHNSON 





space used full strength. 
RIVITORS AIR AND HYDRAULIC CYLINDERS . CUTTERS  CLINCHORS 

8. STREAMLINED DESIGN operating 

pressures to 200 PSI, air; 1,000 


PSI oil, non-shock 
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An Australian company has developed a line of 


concrete breakers powered by hydraulics. The company also introduced 
the term "dyno-hydraulics."' It is applied where the mass and velocity 
of parts powered hydraulically affect system design. 


Hydrostatics + dynamics 
= oil-driven chip hammer 


@ By C. HUPPERT, Welbourn 


{ustralia 


AMMERS work on the principle that a heavy mass 
force that is 
accumulated 


a distance by a 
partially This 
is used to break or deform the work- 


is accelerated over 


totally or gravitational. 
kinetic 


prece 


energy 


fixed but 
Therefore, movement 


The position of contact is not moves 
axially as the work progresses. 
of the striker must have a certain amount of freedom 
tou reach final position independent from the impel- 
ling mechanism 

In hammers where kinetic energy of the striker is 
built up by a liquid or gas under pressure, maximum 
energy is obtained if the maximum available pressure 


is applied over the whole length of the stroke. For 


this reason, pneumatic hammers are fed by a com- 
pressor charging a pressure tank, in which the pres- 
sure is kept constant within limits. 

@ Hydraulic problems— Because a hydraulic, posi- 
tive displacement pump is a constant flow source, an 
accumulator must be used to get a constant pressure 
source. The accumulator is integral with the hammer 
so there is an even, non-pulsating flow. Two accumu- 
lators are used. One converts pump flow to a constant 
fluid. The second converts 
into a constant flow to the 


high-pressure working 
flow from the hammer 
return line to the tank. 
of the hydraulic fluid and the 
from pump to hammer 


Incompressibility 


constant flow characteristic 














Control volve 





























BASIC CIRCUIT for an oil-powered concrete breaker. 
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This 7-station rotary-transfer 
milling-machine made by 

High Precision Equipment Limited 
uses Keelavite hydraulics. 





HYDRAULICS FOR MACHINE TOOLS 


We at Keelavite are a team of experts in the design, 
installation and maintenance of complete hydraulic 
systems. We are ready to accept full responsibility for 
the proper working of all our installations, including all 
electrical or other control equipment. 


Not only this, we are the manufacturers of the largest 
range of hydraulic units in the United Kingdom. 

We are, of course, fully experienced in special applications 
of hydraulic power for the machine tool industry. 


tiie THE RECOGNISED AUTHORITY 


Hydraulics 





MACHINE TOOL DIVISION 


KEELAVITE HYDRAULICS LIMITED 


583A ALLESLEY, COVENTRY ENGLAND Telephone: Meriden 441 
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the new L and L... 





/ ene thread fitting 
is you best answer To 


y Aeabage | QUID. 


@ L& LCN" seals without use of “O" ring. 


© Eliminates stress—elbows and tees can be positioned 
without overtorque of threads. 


@ Reduces installation time—no need for dope in your 
hydraulic system. 


© Adapted to all hydraulic fluids. 


@ Assemble and reassemble without damage to port or 
fitting — assures positive seal 


@ VIBRATION AND HEAT RESISTANT 


Eliminates teaks at junction point. 












Captive nut prevents leak- 
age and does not over- 
stress, damage port or 
fitting. 





Savings in tools, scrap and 
production 
@ Savings in assembly ond 
maintenance, no dope or 
sealer necessary, no valve 
distortion 





Representatives in principal 





cities. Write for new litera- 





ture and full particulars to 


MANUFACTURING COMPANY 
8068 E. Nine Mile Rd. Van Dyke, Mich 


Only L&L gives you a ‘Complete Fitting Line” 
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OIL-DRIVEN CHIP HAMMER 





allows use of a hydraulic motor in the hammer. This 
motor runs a valve gear that oscillates the hammer 
in proportion to the pump speed. 

@ Why hydraulics ?—A concrete breaker’s effective- 
ness depends on the weight, material and the kinetic 


energy of the striker. Using oil power to develop 





—_ 
HYDRAULIC PUMP is driven by internal combustion 
engine 


can reduce cost by replacing an 
You get better control 
number of impacts, and 


that kinetic energy 
air compressor with a pump. 
length of stroke. 
higher efficiency. 

@ Design 
and dynamics and 


of impact, 
equations— Using principles of statics 
assuming LOO‘: efhiciency, basi 
formulas are derived: 

Number of strokes per unit time: 


N= aa Vs " 

Where p pressure: A piston area: m mass 
of piston: S length of full downstroke. 

Kinetic energy per stroke (impact): 

E pAS (2) 

e- 1 1.66mS-N= (2a) 

Power output: 

P — EN (3) 

P " 166S2N2 (3a) 

Gallonage required: 

© = ASN (4) 


@ Variable impact—An adjustable flow divider is 
connected between motor and valve, so only portion 
of flow Q passes through the motor. The rest passes 
into the cylinder. This reduces speed of the motor 
and the valve, and also the stroke speed. 

Different materials, on which the hammer is work- 
ing, will require different minimum impacts, E. For 
each material, a certain E will give most economical 
results, 

A hole can be drilled quicker by: (1) 
directly the N, therefore indirectly the E. and (2) 


adjusting 


Continued on page 105 
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NEW SOLENOID VALVES by 
Airmatic 


These corrosion-proof valves have only one internal moving part 
and a completely protected solenoid coil. The coil is fully sealed 
from air, oil, gas and water... and will not overheat on continu- 
ous duty. Coils for continuous or intermittent duty, a-c or d-c, are 





OPTIONAL 
DESIGNS 


va 









interchangeable. 

Life expectancy is many millions of cycles and by renewing the 
one-piece valve plunger, many millions more can be expected. The 
plunger can be replaced without disturbing rigid piping. 























DISTRIBUTORSHIPS FOR THESE NEW VALVES ARE AVAILABLE MANUAL 
SPECIFICATIONS OVER -RIDE 
TWO-WAY THREE-WAY 
CATALOG NO 91011 91011 
er cr a ee 
ORIFICES V4," THROUGH 24g AND 2% MANIFOLD 
VOLTAGE MOST A-C AND D-C MOST A-C AND D-C MOUNTING 
bury CONTINUOUS CONTINUOUS 
POWER CONSUMPTION 10-20 WATTS 10 - 20 WATTS 
HEAT RISE WITHIN UL LIMITS WITHIN UL LIMITS 3 ASK ’ 

















FOR Bi 
AIRMATIC VALVE, Inc. eaTaLog PE , 


WAC BIC Oy tS -tololt-b¢-m-\'1-101 0] ee ©4012 1 ale Bn @ dalle) 





All valve deliveries 


EVERYTHING UNDER CONTROL are made from Stock, 
Phone: WOodbine 1-5320 + WESTERN UNION: Airmatic Valve, Inc., FAX, Cleveland, Ohio 


j 
/ 
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the new L and L... 





/ straight thread fitting 


vv best amswev To 


y Aeabage | OCOUAL. . 


© L&L “CN” seals without use of “O” ring. 





@ Eliminates stress—elbows and tees can be positioned 
without overtorque of threads. 


@ Reduces installation time—no need for dope in your 
hydraulic system. 


© Adapted to all hydraulic fluids. 


@ Assemble and reassemble without damage to port or 
fitting — assures positive seal 


@ VIBRATION AND HEAT RESISTANT 









Eliminates teaks at junction point. 





Captive nut prevents leck- 
age and does not over- 
stress, damage port or 
fitting. 





@ Savings in tools, scrap and 
production. 

@ Savings in assembly ond 
maintenance, no dope or 
sealer necessary, no valve 
distortion. 








Representotives in principal 






cities. Write for new litera- 


ture and full particulars to 





MANUFACTURING COMPANY 
8088 E. Nine Mile Rd, Von Dyke, Mich 


Only L&L gives you a “Complete Fitting Line” 
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allows use of a hydraulic motor in the hammer. This 
motor runs a valve gear that oscillates the hammer 
in proportion to the pump speed. 

* Why hydraulics? A concrete breaker’s effective- 
ness depends on the weight, material and the kinetic 
energy of the striker. Using oil power to develop 





HYDRAULIC PUMP is driven by internal combustion 
engine 


can reduce cost by replacing an 
You get better control 
number of impacts, and 


that kinetic energy 
air compressor with a pump. 
of impact, length of stroke. 
higher efliciency. 

@ Design equations 
and dynamics and assuming 100% efficiency. basic 


Using principles of statics 


formulas are derived: 


Number of strokes per unit time: 


! pA 
N ! 
3.41 \ mS (") 
Where p pressure: A piston area: m mass 
of piston: S length of full downstroke. 
Kinetic energy per stroke (impact): 
E pAS (2) 
or 
E 11.66mS-N- (2a) 
Power output: 
P = ON (3) 
or 
P — 11.66S2N2 (3a) 
Gallonage required: 
Q = ASN (4) 


@ Variable impact—An adjustable flow divider is 
connected between motor and valve, 
of flow Q passes through the motor. The rest passes 


This reduces speed of the motor 


so only portion 


into the cylinder. 
and the valve, and also the stroke speed. 

Different materials, on which the hammer is work- 
ing, will require different minimum impacts, E. For 
each material, a certain E will give most economical 
results. 

A hole can be drilled quicker by: (1) adjusting 
directly the N, therefore indirectly the E, and (2) 
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NEW SOLENOID VALVES by 
Airmatic 


These corrosion-proof valves have only one internal moving part 
and a completely protected solenoid coil. The coil is fully sealed 
from air, oil, gas and water... and will not overheat on continu- 





OPTIONAL 
DESIGNS 






ous duty. Coils for continuous or intermittent duty, a-c or d-c, are 
interchangeable. 

Life expectancy is many millions of cycles and by renewing the 
one-piece valve plunger, many millions more can be expected. The 


plunger can be replaced without disturbing rigid piping. 

















DISTRIBUTORSHIPS FOR THESE NEW VALVES ARE AVAILABLE MANUAL 
SPECIFICATIONS OVER-RIDE 
TWO-WAY THREE-WAY 
CATALOG NO 91011 91011 
PRESSURE TANG se OumNCE. © 70 09 34." ORIFICE: 0-160 PSI 
ORIFICES Vie” THROUGH 7%, o” AND % MANIFOLD 
VOLTAGE MOST A-C AND D-C MOST A-C AND D-C MOUNTING 
DUTY CONTINUOUS CONTINUOUS 
POWER CONSUMPTION 10-20 WATTS 10 - 20 WATTS 
HEAT RISE WITHIN UL LIMITS WITHIN UL LIMITS ASK 
ae 

















FOR ps 
AIRMATIC VALVE, Inc. Vis 


WAC BIC Oy Ny -tolotl- td \4 10101 en 1-0-1 - Valo BR a @ Jal le) ¥ 





All valve deliveries 


EVERYTHING UNDER CONTROL are made from stock. 
Phone: WOodbine 1-5320 + WESTERN UNION: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
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Correct Lubrication in Action... 


ydraulic Pump Life 


; 4A 
ss ; JA 
Goodyear’s Metal Products Division in Akron, Ohio, b. 
produces over 50%, of all the tire rims made in the U.S. 
The smallest rim in the line weighs 7 Ibs. . .. the largest, 
1006 Ibs. Illustration shows worker chiseling rim clean 
after automatic welding operation. 


me 


a 
Complete Engineering Program obi i 
Proved Petroleum Products 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., INC. 








Nearly 100 pumps actuate the hydraulic presses 
and other equipment used to produce wheel rims 
at Goodyear’s Metal Products Division. Under a 


Mobil program of Correct Lubrication some of 


these pumps have been in continuous service twice 
their expected life. Others with a normal plant 
service life of five years are still operating after // 
years. This plant has never had a pump failure due 
to lubrication since the Mobil program began. 
The fact that a pump failure, besides halting pro- 


$21,400 saved. Under the Mobil Program, Goodyear, 
to achieve maximum economy, purchases only the 
highest quality oils. Mobil engineers constantly check 
oil condition . . . advise when to reclaim. This assures 
minimum replacement with new oil 


$6,000 a year saved. High temperatures in paint dry- 
ing ovens caused stoppage of conveyor system . . . cost 
$500 a month in labor and materials. Mobil recom- 
mendation of special grease eliminated breakdowns 


Increased “™*= 221% 


One of the ways Socony Mobil helped The Goodyear Tire and Rubber Company 
save over twice the cost of lubricants purchased in 1957 


duction, can cost up to $400 for labor and $3300 
for other repairs underscores this record. 

Here is another example of Correct Lubrication 
in Action. This cost-cutting Mobil Program gives 
you the benefit of complete engineering service 
throughout your plant . . . plus the benefits of 
Mobil’s laboratory facilities . . . and 92 years of 
lubrication experience. It is turning maintenance 
costs into profits for The Goodyear Tire and 
Rubber Company. Why not for you? 








$825 a year saved. Mobil engineers helped set up 
maintenance pattern for Goodyear’s many stock 
handling trucks . . . made motor oil recommendation 
Result—motor overhaul period extended from every 
three months to every four years 





Total 1957 savings—2.7 times purchase price of oils 
and greases. Through close cooperation between com 
pany personnel and Mobil engineers, maintenance 
costs are held to a minimum...oils deliver maximum life 


Correct Lubrication 


Another reason Youre Miles Ahead with Mobil! 








PUROLATOR FILTERS 
FOR THE PROTECTION 
OF HYDRAULIC CIRCUITS 


PR 301 Y2 GPM line type 
hydraulic oil filter Micronic 
element 


Restrictor 
hydraulic 


G-200M Aircraft 
Filter tw 


terns metal element 


way for 


| Sy 


PR 312 PR 412-8 12 GPM line type 
ter Micron emer filter Military approval 


Effective filtration is essential tor optimum pertorm- 
ance in hydraulic circuits. To keep a system clean 
and functioning properly, it is important that the 
fileer be designed specifically to meet the require- 
ments of the job 

Purolator’s complete line cf filters for hydraulic 
systems includes models for every set of operating 
conditions likely to be encountered. A few are 


shown here; there are many more standard models 


102 
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PR 362 3 CFM in-line vent 
type Micronic element 


6 200 series in-line two-way 
restrictor filter Metal ele- 
ment, internal connections 


P 32-26 Low pressure, high 
flow hydraulic oil filter 


6-187 3 GPM in-line hydrau- 
lic oil filter Metal element 


from which to choose. If your application requires 


a special filter, Purolator will design and build it. 


Let Purolator work on your toughest filtration 
problem. 


Filtration For Every Known Fluid 


PUROLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 
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VALVAIR’S one universal pilot 


operates any SPEED KING valve! 


y ey ‘ . : For more information, write for Bulletin D-58. 

Valvair’s one universal pilot completely inter- Address Dept. AH-459 Valvair Corporation, 
changeable on all Speed King valves — has only two 454 Morgan Ave., Akron 11, Ohio 
moving parts. It s built to handle your toughest jobs. Rapresaatatives in principal cities. 

Why complicate production, maintenance and 
parts inventory on the machines you build or op- 


erate, by using control vaives that require an (=) 
assortment of pilots? 
For peak performance . . . unmatched reliability 
L ‘ is . : AKRON 11, OHIO 
. . . Minimum parts inventory . . . specify Valvair 
Speed Kings, the valves with universal pilots! A) ee 
8002 p 
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So you think you've got problems . . . here's a small manufacturer who 
had to double his output from a hydraulic forming machine 
at low cost and with minimum down time for conversion . .. and he did it. 


Accumulator raises umbrella output 


* By SEYMOUR GARRETT, {ssistant Sales Manager, Greer Hydraulics, Inc., Jamaica, N.Y. 


WRK 


Unlocding : 
volve 


UNLOADING VALVE relieves pump output when 
accumulator is charged. 


OUTPUT WAS DOUBLED on this forming machine by adding 
an accumulator and an unloading valve to the existing circuit. 


HERE’S a lot of competition in umbrella manu- 

facture. So when Finkle Umbrella Frame Co., 
Bronx, N. Y., found a bottleneck in their assembly 
line, something had to be done. A self-contained 
hydraulic system on a machine for forming the rib 
couplings had only half the needed capacity. 

\ larger pump, motor, and reservoir would be too 
costly and wouldn't fit under the machine. Somehow, 
existing equipment had to be used. 

\ study of the operation indicated that there was 
onsiderable time betwee n work cyt les when the pump 
was discharging through the open-center control valve 
to the tank. They figured that an accumulator could 
store up unused pump output and permit faster 


cycling 


Here’s how they answered the design questions 
before ordering an accumulator: 

1. Was there enough time in each cycle to charge the 
accumulator ? 

It 00 5 sec for the complete evcle Work cvcle 

us 15 sec, leaving 10 sec to recharge the accumulator 

The existing 3-gpm pump delivered 115.5 cu in. in 

10 see. Since only of cu in, were needed to operat 

the cylinder, there was plenty of time in each cycle 
to recharge 


2. Would the present control valve work in the new 


circuit? 
Yes, by replacing the open-center spool with a 
ri losed center spool. 


. Would the closed center system build up heat? 


If the 1500-psi relief valve in the original circuit was 
used, excessive heat would build up from oil passing 
over the relief valve when no work was being done. 
An unloading valve was used to replace the relief valve 


Are present lines large enough to handle the greater 


flow V4 


Yes, even if the cylinder completed its stroke in 1 
sec, flow would be only 8.6 gpm. Machine had %4-inch 
tubing which is sufficient for this flow. 


5. What size accumulator should be used? 


Volume of oil per cycle 50 cu in 
Pump pressure 1500 psi 
Allowable pressure drop 500 psi 

Using Boyles Law P1V; = PeV2 = PsV3 

Py 700 psi VV; 
(Accumulator precharge) 

Pe 1000 psi Vo to 50 cu in 
(Pressure after cycle) 


(Accumulator size) 


1500 psi 2 0) cu in 
(Pump pressure) 


PoVe P2V2 or 100(Vs + 50) 1500V2 
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i RE |. a ne - 
8 


seat | WHEN COMPRESSED AIR: 
ehh IS PART OF THE PRODUCT 


\; 214 cu in. (Use 1 gal accumulator) 


By using a closed-center spool in the control valve, 


and adding a 1 gal accumulator and an un‘oading 


aa Tt ee eee make QUINCY compressors 


This article received honorable mention in the 1958 APPLIED 


uvouactics« wentaries Prive Paper Conte part of — the design 
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Concluded from page 98 


using full power supply P on materials requiring a 
smaller E. This makes available a greater N. 

With decreasing stroke speed, flow increases and 
pressure decreases. Since Q p=C p. with p constant, 
Q p=C. A variable delivery pump is required which 
gives flow inversely proportional to pressure. Such 
pumps are available, or can be designed, to meet 
the requirements of hammers with variable impacts. 
e Braking of piston—lf the piston is allowed to 
oscillate without a chisel in the toolholder, it’ will 
hit against a face in the housing with fuil force. Since 
it would be impracticable to build the housing strong 
enough to withstand these impacts, a way to absorb 
the impacts is needed. The concrete breaker destroys 


the energy by pressing oil through an annular space. 








Simple hydraulic unloader valve. 

Low-lift, high pressure intake valve. 

. Diaphragm and unloader assembly. 

. Centrifugal-closing oi! spill valve on crankshaft. 
. Oversize Timken roller bearings. 

Easy reading oil pressure gauge. 

Discharge oil passage in bearing carrier. 

. Intake oil passage (crankcase to pump) 
Passage to hydraulic unloader valve. 





owmeowtoere wn — 


- 
bd 


Aly) Chis is the open picture of Quin y's exclusive Safe 


MM *¥oy receive Q-Lube System, the most advanced pressure oiling 
Personalized Packing 


Service at Searle 


and loadless starting system available in a com 
pressor. Salt Q)-Lube is another outstanding (uiney 
engineering feature that adds long-lasting, troubl 
We are specialists free compressor service to your designs. 

in solving problems 


eeeeecececeeeeesee MAIL TODAY eeeeeeeeeeseces & 


. 
luiney COMPRESSOR CO. Dept. AH-459 


Quincy, Iilinois 


Let us help you 
solve yours? 


Please send free catalog ot industrial ir compressors 
ind detailed literature about Safe-Q-Lube 


Write for our complete 
illustrated catalog: 


2105 NO. MARIANNA AVE., LOS ANGELES 32, CALIF. 
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STRIPPER CYLINDER extends after finished part 
is unclamped, strips work two inches off mandrel 
Pressure reducing valve controls stripping force 
Three, vane type pumps power the machine. Two 
of these are 36-gpm units (one shown) driven 
from a 100-hp, double shaft-end motor. Additional 
7.6-2pm vane pump supplies 750-psi pilot fluid 
for valve and auxiliary operation 


WHEN PART IS CLAMPED for form 
ing, valve B is actuated to extend 
hold-down cylinders. Forming cylin 
der is also pulled forward, prefilling 
through pilot-operated check. At end 
of hold-down stroke, valve A shifts 
to direct flow to forming cylinder 
head end, applying high force on 
forming wedge. Valve C closes re 
lief valve vent, so total delivery from 
three pumps (89.7 gpm) is directed 
tc cylinder Deceleration valve 
oses off flow from forming cylin 
der as it nears end of stroke, forces 
through flow control vaive and 
slows down cylinder 
When forming is completed, valve 
A shifts, directing fluid to rod end 
of forming cylinder and to auxiliary 
stripping piston. During this time 
valve B is de-energized and block 
ing flow from hold-down cylinders 
After approximately 2 inches of re 
turn stroke, valve B shifts dumping 
flow from  hold-down cylinders. 
Forming cylinder extension then 
picks up hold-down slide and both 
retract rapidly. 


Cylinder 
design 
gives 
high 
force 
stripping 


© By JOHN DANLY, JR. 
and CECIL E. NOVINGER 
Danly Machine Specialties, Inc., 
Chicago, Ill. 


Hold-down cylinders 4X25in 


Forming cylinder /4X 38 in. /3-in. rod 
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FORMING MACHINE shapes rectanguiar end 
of automotive frame member by driving 
wedge into mandrel mounted tooling. During 
forming, work is held on one of two man- 
drels which are positioned by cylinders to 
work station at forming cylinder. Alternate 
mandrel unloads piece previously formed 


TOP VIEW SHOWS CYLINDER ARRANGE 
MENT with single acting, hold-down cylinders 
mounted to sides of forming cylinder. Dou 
ble rod-end, magazine cylinders are actuated 
first in one direction, then the other. At 
tached links operate pawlis which allow one 
work piece to drop in front of mandrel. Part 
is then moved over mandrel by racks 
operated by fluid motors. Mandrel is then 
moved to work station by hydraulic cylinder. 


To give fast approach, 
high force work stroke, 
and fast return, most 


presses have double acting 


Hold-down cylinders 


kicker cylinders and ma x. ' 
a single acting main cylinder. ee ; wrench % 
“F 


This forming machine 
reverses this arrangement 
and uses an 

auxiliary cylinder for high 
force during stripping. 









































t js 


ae 


as 
—_] | 






































AUXILIARY PISTON has l-inch stroke and retracts with main piston, stripping wedge from part. Fluid directed to rod 


end of main cylinder gives fast return for rest of stroke. Wedge spreads tooling on mandrel to form work piece 
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ALL 
iCBM’SsS 
USE... 





Moog servoactuators are compact, lightweight 
package units that typically include an actuating 
cylinder, servovalve, and feedback sensing 
device. These integrated units offer the advan- 
...In their tages of a comprehensive custom design includ- 
ing reduced complexity and retaining high 
performance. Additional special features can 


be incorporated to meet particular applications. 


rocket gimballing 


systems In addition to ICBM and other missile, rocket, 

and aircraft applications, Moog servoactuators 

can function wherever rapid, accurate, high 

lete details on Moog servoactuators force positioning is essential in an electro- 
write for Catalog 170. hydraulic system. 


VWMQOQOG VALVE CoO. INC. PRONER AIRPORT, EAST AURORA, NEW YORK 
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HOW A LOAD SENSITIVE FLIGHT CONTROL SYSTEM WORKS 110 
By John Burnett and Don Moses 


+ ¢ de ian ha the bi a aa 
upplying high intermitt 


variable pre 


HYDRAULIC atehdietaeaeintataaaas STEERS TOWED AIRPLANE 
. Tow 














AIR-POWERED TEST RIGS IMPROVE FIGHTER PLANE 
PRODUCTION LINE 


By Leon N. Aldrich 








AVIATION NEWS FROM THE FLUID POWER FIELD 


AVIATION COMPONENT DATA 
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SYSTEM 
COMPONENTS 


RESPONSE 


POWER LOSS 


(HEAT 
isi tcaaie).) 


WEIGHT 


SERVO PUMP SYSTEM 


Variable delivery, reversi- 
ble pump with internal 
Servo control. 


SERVO VALVE SYSTEM 


Pressure compensated 
pump; servo controlled di- 
rectional valve. 


LOAD SENSITIVE SYSTEM 


Pressure compensated 

sensitive pump; servo 
controlled directional 
valve 





Generally higher than 
non-hydraulic systems but 
lower than hydraulic servo 
valve system. Limitations 
imposed by oil under com- 
pression, the load, and 
se of the servo 
pump strcke control. 


High because of small 
amount of oil under com- 
pression and fast response 
of valve itself. Can be 
several times higher than 
servo pump circuit. Accu- 
mulator gives this system 
highest response. 


High—same performance 
as the servo valve system. 
System exclusive of the 
accumulator. 





Constant — flow is sa 
portional to input signa 
and independent of load. 


Gain varies with load. Sys- 
tem must be designed to 
be stable when gain of 
valve is maximum. 


Constant over most of the 
load pressure range. 





Steady state losses ore 
small because the average 
main system pressure is 
low. Control losses are 
small. 


Pump outlet pressure is 
constant; valve controls 
flow. Leakage, high main 
pressure and drop across 


valve add up to high losses. 


High efficiency compares 
with servo pump system. 
Pump pressure varies with 
load. Average output pres- 
load. Average output 
pressure is low. 





Comporatively light for 
applications with only one 
control system. 





Reduced component size is 
an advantage. Frequently 
lighter than servo pump 
particularly when two or 
more systems are supplied 
from common source. 


How a load sensitive 
flight control system works 


@ By JOHN BURNETT, Application Engineer and DON MOSES, Staf Engineer, 


fero Hydra 


LOAD sensitive hydraulic sys 
tem combines the best features 


of a servo valve circuit with those 


Table I charts 


ol a servo pump. 


s Division Vickers, In 


. Detroit 


reduc e 
weight 


dominant 


satisfy whatever the 


criteria may be. The 


rejection, reduce 


basic principle of the “L.S.” de- 





Small component size and 
light weight. 


achieve this end but none offet 
as hizh a degree of design flexi 
bility and adaptability 

Although the load sensitive ap 


a comparison of these three sys 
tems. 

Power savings is the most im- 
portant advantage offered by the 
load sensitive system. The de 
signer can use this savings to pro- 
long service life of components, 


110 


sign concept is to maintain a small 
constant pressure drop across a 
control valve allowing system pres- 
sure to vary with the load. Power 
is provided proportional to the 
load demand, Other types of sys- 
tems have been developed to 


proach may be applied to almost 
any hydraulic circuit, the position 
servo provides one of the best 
opportunities for exploiting the 
greatest number of advantages. 

e Flight Demands—Practically 
all flight control systems operate 
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at low levels except for 


occasional high or maximum load 


power 


demands. These demands usually 
are of short duration. For a typical 
fighter type aircraft having a sys- 
tem life of 550 hours, Figure 1, 
maximum load may be required 
for only 4% of total system life, 
and less than 65% of load capac- 
ty may be utilized for approxi- 
mately 88° of system life. A con- 
stant pressure system is penalized 
by such variable load characteris- 
tics because it must be designed 
for the maximum load level. The 
“LS.” system permits designing 
for a high intermittent pressure 
for the short duration, maximum 
load condition. This results in a 
reduction in system component 
size and also a reduction in the 
operating pressure of the system 
for the majority of system life. 

@ Types of “L. 8.” Circuits— 
rhere are two distinctively differ- 
ent load sensitive circuits. They 
displacement, 


are the “variable 


variable pressure” system and 


“constant displacement, variable 


pressure’ system. 
In a variable displacement, vari- 


able pressure “L.S.” circuit, Fig- 


ure 2, a load compensated pump 
supplies fluid to a servo controlled 
directional valve. The pressure 
feedback line senses the load pres- 


sure and is used to control the dis- 





FIG. 1. LOAD-TIME 
SCHEDULE for a 
typical fighter type 
aircraft hydraulic sys- 
tem shows that max- 
imum load is re- 
quired for only 4% 
of total system life. 
Approximately % 
of system life is 
spent at power levels 
below 65% of max- 
imum capacity. 





— SS i = 
20 30 40 50 60 7O 80 90 100 





Time at power -% total time 








placement of the variable displace- 
ment pump. The pressure in this 
system will be the sum of the load 
pressure and the small constant 
pressure drop across the direc- 
tional valve. When the valve is 
closed holding the load, pump de- 
livery will be no greater than that 
required to make up leakage and 
or cooling flow and at a pressure 
only 50% of the servo valve drop. 
This means that very little heat 
will be generated. 

\ constant displacement, vari- 
able pressure “L.S.” system uses 
a fixed displacement pump deliver- 


ing a constant flow to a load 


sensitive relief valve. The valve 
proportions the flow to the servo 
controlled directional valve. Pump 
outlet pressure is controlled by 
the modulated relief valve so that 
the total pressure in the system 
is the sum of the load pressure 
and the constant pressure drop 
across the directional valve. This 
is accomplished by feedback of 
load pressure to the relief valve. 
The load sensitive relief valve also 
has a maximum setting which 
serves as overload protection for 
the system. 

Heat 
is higher than in the variable pres- 


rejection in this system 
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FIG. 2. LOAD COMPENSATED PUMP supplies fluid to the servo controlled directional valve. The pressure feedback 


line senses load pressure Ps and controls pump displacement 
pressure drop across the control valve 


Pressure P,; is the load pressure plus the constant 
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LOAD SENSITIVE FLIGHT CONTROL SYSTEM 





sure, variable delivery system, and 
under certain conditions when the 
load is being held, all the power 
generated will be rejected as heat. 
Phis condition is the result of full 
flow of the pump over the relief 
valve. Although not as eflicient as 


a circuit with a variable displace- 
ment pump, greater weight, space 
and cost sav ings are offered. When 
heat the 
most important design factor, the 


minimum rejection is 


load compensated pump system 


should be selected. 





Pump output 
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Pump output 
constant pressure system 


% Actuator 


load sensitive system 
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Looed demand 
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300 


rote. 


be) 
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Percent actuator rate 


Flow required 
constant press 
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ood sensitive | 


400 500 
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FIG. 3 


EFFICIENCY COMPARISON between a variable delivery load sensitive 


system and a constant pressure system not load sensitive. Corresponding 


flow requirements are also shown 
pressure system 
wasted power 
power transmission efficiency. 


is quite efficient but for 
For all conditions the load sensitive system indicates high 


For low flow and high loads the constant 


low loads there is considerable 


Both types of load sensitive 
systems are compatibie with either 
rotary or linear actuators. Re- 
sponse of both systems is adequate 
for most airborne applications. 
The load compensated pump can 
effect a time constant of about 
.015 —.050 second, the relief valve 
time constant can be even lower. 
An inherent feature of both types 
of load sensitive systems is that 
they are constant gain systems. 
That is, they maintain a constant 
pressure drop or differential across 
the servo valve. The importance 
of this feature is, of course, de- 
pendent on the type of control 
application. 

e Efficiency 
sion efficiency of the load sensi- 
tive high. To 
achieve a basis for comparison 
between the constant pressure sys- 
tem and a compensated pump 
type load sensitive system, the re- 
quirements for an actual Mach 2 
aircraft, 21 hp, hydraulic control 
system are used. To provide a 
most worthy rival for the load 
sensitive system a three-way valve 
system has been assumed for the 
constant pressure approach. By 
making this choice it is not implied 
that a three-way valve is univer- 
sally optimum for a constant pres- 
sure fluid 
flows encountered here. However, 
assumed 


Power transmis- 


system is very 


source, especially at 


a proportional valve is 
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FIG. 4. COMPARISON OF HORSEPOWER output between variable delivery, load sensitive pump and equal capacity 
constant pressure pump at 100% rated flow and 20% rated flow. 
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Operating pressure— psi 


FIG. 5. SHADED AREA represents a load schedule for 1.0 hour flight of a 
typical fighter type aircraft. Line A-A may be moved up or down depending 
on size-life requirements of the particular load sensitive application 


with characteristics in keeping 
with presently available servo 
valves. 

Figure 3 shows the load demand 
and flow requirements of the 
Mach 2 aircraft hydraulic control 
system. Pump horsepower output 
f both the load sensitive system 
and the constant pressure system 
ire plotted to show the compari 
son in power transmission efh 
ciency. Maximum horsepower is 
drawn when about 60 flow is 
required and minimum power is 
required during periods of both 
maximum and minimum flows 
During periods of relatively low 
flow and high loads the constant 
pressure system is quite efhcient 
utilizing to a great extent the high 
supply pressure to eflect favorable 
specific weights. But during peri 
ods of low loads at either high 
or low flow the high constant pres 
sure is a very costly condition. The 
irea in Figure 3. between the 
load demand and the pump out 
yut for the constant pressure sys 
tem represents wasted power. The 
small area between load demand 
ind pump output for the load sen 
sitive system indicates high trans 
mission efhiciency. 

A comparative study of power 
osses under varying load forces 
shows very favorable heat rejec- 
tion and life characteristics for 
the load sensitive pump. For this 
study, a hypothetical, 94 minut 
flight, Table II, is used that re- 
flects reality and represents a high 
vercentage of steady state opera 
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TABLE I! 
Heat Savings on a 94 Minute Flight 





HEAT 
PUMP FLOW TIME SAVINGS 
( of rated (Minutes) { Btu) 
capacity) 
100 635 
50 488 
20 3930 
3 ) 1260 
full flow 


saturated 270 


6583 





Figure 4 plots the comparative 
horsepower output of the load sen 
sitive pump and the constant pres 
sure pump at LOO‘. and 20' 
rated flow. Curves for 50 i 
ind full flow saturated are propor 

ttely similar. If the average 
ower requirement for each situa 

n is taken, heat saving shown 

Fable I] can be obtained with 

load sensitive unit 
e Sizing a System— Because the 
load sensitive system pressure ef 
heiently varies with the load, siz 

the system becomes a matter 
of computing high power uses 
igainst low power uses to arrive 
it the optimum balance of system 
size and service life 

Figure 5 is a load schedule 
hased on a 1.0 hour flight. It re 
flects an approximate average load 
schedule for the life of the pro- 
posed system including a fair per 
emage otf emergency § actuator 
novement at high force values. 
Line A-A theoretically represents 

Concluded on page 120 


CERTIFIED 
SEALING 
Bro REPORT 


NO. 6738 


from the Research and 
Development Laboratories of 
Plastic and Rubber Products 
Company, 2100 Hyde Park 
Boulevard, Los Angeles 47, 
California. Telephone: 
AXminster 5-4331 


‘ 


PARC 


Planes grounded for maintenance 
represent costly overhead, Only 
when they are airborne and over- 
head do they pay off by carrying 
pay loads, That's why the Fuselage 
Break and Ground Checkout Con- 
nectors manufactured by E. B. 
Wiggins Oil Tool Co.,, Inc. Los 
Angeles, California, are so impor- 
tant. This equipment, constructed 
with high quality parts like Parco 
O-Rings, eliminates much of the 
maintenance time and money pre- 
viously required by physically 
actuated and disconnected ground 
checkout apparatus 

Parco O-Rings in Wiggins Socket 
Assemblies provide positive seal- 
ing. When the fuselage is pulled 
apart, Parco O-Rings heip the 
Wigglr sround Checkout Connec- 
tors to seal! off flow of 3000 psi 
hydraulic fluid automatically, Other 
Parco O-Rings in the Wiggins Con- 
nectors and High Pressure Sockets 
provide positive seals which insure 
long, trouble-free performance of 
the Wiggins Ground Checkout 
equipment 

Trained Parco engineering repre- 
sentatives are always available to 
help the Design Engineer solve new 
and critical sealing problems. For 
high quality Parco O-Rings, cus- 
tom molded and bonded-to-metal 
parts just call your nearest Parco 


representative 


pr { Parco’s 16 
ical Data Reference 


Plastic and Rubber Products Company 
2100 Hyde Park Boulevard 
Los Angeles 47, California 
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\ simple, met hani« ally-actuated 
hydraulic servo system 


oks like it might eliminate 70‘, 


of the mobile equipment 
used on airport ramps 
Lingineered by Barnes NN 
Reinecke, Inc.. 
United Airlines, 


of an “Airdock” mockup United 


is now testing. To save time 


Chicago, for 


it's part 


and money when loading 


ind unloading. a plane must 
be quickly and precisely placed 


in the dock. 


this unit does. 


That's what 


THIS SERVO-STEERED DOLLY tows the airliner tail first and parks it 
within 3 in. of the nominally required center line and within 1 in. of the correct 
fore-and-aft position. This ts far better than a pilot can do. If he steers accord 
ing to signals given by a ground director, he can’t park closer than about 

4 ft from the mark 

The dolly is driven by a cable running in a trench in the ground. When the 
hookup is made, the nosewheel is not usually over the towing trench, as 
shown here. It may be as much as 4 ft. to the right or left. The steering 
system in the dolly then lines it up. The booster steers the nose wheel 
through roller chain, sprockets, and cables. Input to the booster is through 
a push rod connected through a linkage to the airplane wing. This linkage 
senses how far the point where it is connected is from the towing trench and 
to bring the airplane's center line directly over the 


actuates the booster 


trench 


Out clutch 
























































Power unit —e 














Hydraulic servomechanism 
steers towed airplane 








Steering 
booster 
ynit 
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STEERING IS PERFORMED by the 
unit-type steering booster shown on 
this diagram. The valve is built into the 
cylinder. Pump, motor, and other units 
in the diagram are on the dolly. 


HYDRAULICS is also used to connect, 
disconnect, and reverse the towing 
cable. A 2-position 2-way, solenoid 
closed spring-opened valve unloads the 
pump when neither of the clutch valve 
solenoids is energized. 





This Kidde ground service cart 
does everything from inflating 
a tire to starting a jet! 


Pneumatic Actuators: High 
pressure, for use in hot gas 
servo systems or in after 
burner nozzle area control and 
thrust reverser controls 


Pressure Switch: Controls 
cut-in and cut-out compressor 
pressures. Hermetically sealed 
accurately maintains system 
pressure and serves as system 
pressure indicator, 


Weight: Approx. 150 Ibs 
Dimensions: 4034” x 227%” x 22%”, 


Developed by Walter Kidde & Company, Inc., to meet aviation’s need for 

a mobile, self-contained ground service cart, the Kidde unit shown above 

features a 4cfm compressor that delivers air from 50 to 5000 psi. It is 

equipped with moisture separator and chemical drier to reduce dew-point of 

delivered air to minus 65°F. Special relief valve prevents overcharging of 

the system, even if compressor is left running. The 1300 cu. in. air storage 

container for the Kidde Ground Service Cart may be either fiber-glass or 

non-shatterable wire-wound steel sphere. Ambient operating temperature Solenoid Valve: New one- 

is from minus 40° to plus 125°F. Available with either gasoline or electric half inch pilot-operated valve 

drive, the versatile Kidde Ground Service Cart can be used for: ro po hems 9 soe 
* Ground charging air bottles in missiles for fuel transfer and power actua systems involving pulsating, 
tion. * Ground charging of bottles used in pneumatic systems and fuel air high pressure gases. 
combustion starters. * Servicing ground support and missile launching equip 
ment. * Servicing landing gear shock struts and aircraft tires 

For more information on compact, efficient Kidde Ground Service Carts of 

varying capacities or for details on Kidde Pneumatic Systems and Com- 

ponents, write to Kidde today 


Walter Kidde & Company, Inc., Aviation Division 
416 Main Street, Belleville 9, N. J. 


S 2 . 
_— SS Quick Disconnect: Double- 
=7 ‘eo = ja check — permits fast coupling 
District Sales Engineering Offices: Dallas Toe 4 <J Walter Kidde-Pacif Van Nuy alifornia or uncoupling of components 
r without pressure loss. Has 
pressure check in both inlet 
and outlet unit 


Dayton, Ohio—St. Louis, Mo.—San Diego, Calif . y) Walter Kidde & Company of Canada Ltd. 
Seattle, Wash.—Van Nuys, Calif.Washington, D. C Montreal —- Toronto —Vancouver 
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FIRST air-powered hydraulic test stand in shown by its designer Leon N. Aldrich. He points to control panel containing 
the unit’s only manual control knob. Except under unusual requirements, the test stand automatically senses hydraul- 


ic output demand and controls the air supply. 


LANS to switch from an 
” electro-hydraulic to a_ re- 
Air-powered ciprocating piston air-hydraulic 
system on test stands offered many 
advantages and one big obstacle. 
a 2 Was the available air supply sul- 
test rigs improve ficient? Total air supply for the 
assembly line making for super- 
s s sonic F-102 and F-106 is 6000 
fighter plane production cfm. Pneumatic demand for forty 
hydraulic stands used to test flight 
controls, landing gear retraction 
@ By LEON N. ALDRICH, Mechanical Design Engineer and other hydraulic system com- 
Convair, a division of General Dynamics Corp. ponents added up to a total of 
20.000 cfm. 
With 40 stands in the line, the 
important factor which could 
Downtime dropped from 10 to 2 per cent when electrically create an overload would be sim- 
ultaneous operation. A_ careful 


powered hydraulic stands were replaced with an air driven analysis of the assembly line op- 
= " “ eration showed that functional 

design. Analysis of the operating cycle proved that mile el & tndvesiic commonest 

40 stands having a total potential demand of 20,000 cfm takes only 10 to 30 seconds and 
each stand would perform a max- 

could work from the existing 6,000 cfm air system. imum of one test per hour. No 
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Qualify for any type 
ee me lieleels 
under all safety 
ordinances everywhere 
because...they’re 


BURST-PROOF! 


Design engineers usin; 

c accumulator 

Fiakeme cen neelast aan nterstate 
commerce must be aware of 
stringent nation-wide safety 
egulations. For guaranteed 
acceptance everywhiere, specify 
the Greer Accumulator the 
only accumulator that meets 
all safety codes. More than 
81,000 Greer Accumulators are 


now in use in every state of the 
PROOF union and in almost every 
industry. These exclusive built 
OF EXTRA Ny i, Pp y in safety features tell you why 
SAFETY... a;* ‘ AIR VALVE Avsoivieiy teas 











proof for pressure ip t 


ONLY GEER / | + 


genous chrome molybdenum -stee 


Lt slongation in two inches gua 
: b4 nst meta ” 5 to 1 
of maximum working pres 
—_—_——————— 


sure. This safety feat 


Le es PLUG ASSEMBLY Accu 


mulator cannot disassembied 
until complete gas charge in bag 
has been released Lack of this 
safety feature has caused seri¢ 
accidents. Be sure to heck this 
protectior 

Greer Accumulators meet all 
J.C. and 1.C.C. safety stand 
ards including the strict Penn 
sToll(-tameele( Mr laleMeslilielgisme, 71 Gi) 
all municipal, state and insur 
ance underwriters safety codes 
dance with ASME spe 


na 


cifications on unfired pressure 
_— 


WRITE OR PHONE FOR vessels 
GREER BULLETIN PR-200 






Learn more about Greer Accu 


mulators and how they can cut 







An important 
catalog reference ‘ . osts on your hydraulic equip 
on the complete line j 

of Greer standard and ps ment. Contact the franchised 
special accumulators 
with circuit diagrams ; [ Cleveland, Houston. Philade! 
and applications. Also de- § : 

tails on hydraulic compon- phia and Pittsburgh. Inquiries 
ents made by Greer such as 

! 
valves, filters, actuators, etc. other areas 


GREER HYDRAULICS INC. « INTERNATIONAL AIRPORT ¢ JAMAICA 30, NEW YORK 


Manufacturers of Precision Test Equipment and Hydraulic Components 








Greer distributor in Buffalo 










invited from distributors in 
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AIR-POWERED TEST RIGS 





more than four test stands take 
their full capacity at any given 
moment. 

The test stand uses an air-hy- 
draulic piston pump having ap- 
proximately a 50 to 1 air/oil 
ratio to develop 10 gpm at 2500 
psi at 25 to 40 strokes per minute. 

Advantages of the system are: 


1. Equipment down-time for 
service has been reduced from 
10 to 15 per cent to about 
2 per cent. 

2. Heating of hydraulic fluid is 

negligible. 
Slow movement of working 
parts eliminates vibration. 

. Output pressure is steady, per- 

mitting accurate calibration. 
Pressure and flow response to 


< 


nw 


— 


requirements is unusually 

rapid 

Air-free hydraulic fluid is as 

sured by separate air and oil 

systems 

7. Pump automatically adjusts 
to hydrostatic or functional 
test requirements, with no 
manual adjustments. 

8. Noiseless operation except for 
intermittent and muffled pis 
ton exhaust. 


e Economy A time study 
showed that the electric powered 
stands were in use only 10 to 20 
per cent of their operating time. 
Because of the short cycles of hy- 
draulic requirement, the 
electric driving units were idling 
80 to 90 per cent of the time. It 


power 


would not have been economical 
to stop the electric motors between 
hydraulic demand cycles. 

e Equipment Study—To get a 
better stand, three possibilities 
were considered. One was to con- 
vert to a central hydraulic system. 
This presented serious pluming 
problems in a building 750 feet 
long. A connection failure at any 
one of the 40 test stand locations 
would shut down the entire line. 

A second approach was the se- 
lection of a new electric drive sys- 
tem for greater efficiency and less 
down-time. A survey of available 
drive units showed them to be 
equally well constructed and of- 
fering no appreciable improve- 
ment. 

The third approach was to ex- 
periment with pneumatic power 
and use the plant’s existing air 
supply on a demand basis. Air 
power became particularly attrac- 
tive in comparison with the exist- 
ing electric drive system which 
required continuous running of a 
stand’s 60 hp electric motor 16 
hours per day to give perhaps 5 
minutes of productive use. 

The air-hydraulic system draws 
from the plant’s air supply line 
only as required by hydraulic out- 
put. A large, slow-moving duplex 
air piston drives smaller pistons of 
opposed hydraulic cylinders only 


as long as a test requires hydraulic 
flow. During static test of a plane’> 
hydraulic system the pneumatic 
piston is motionless, maintaining 
hydraulic pressure without con- 
sumption of air supply. 

Another point of concern, ini- 
tially, had been the possibility that 
pulsation might be introduced into 
the airplane’s hydraulic system 
during test because of a 1/10th 
second dead point of air piston 
reciprocation and momentary in- 
terruption of hydraulic fluid flow. 

This fluid pulsation was ab- 
sorbed by an accumulator coupled 
into the fluid output line and by 
the accumulator effect of flexible 
hose expansion and _ contraction 
under pressure surges. At point of 
delivery of fluid into the airplane 
hydraulic system pulsation is 
negligible and often entirely ab- 
sorbed. 

Heat generation of the high- 
pressure side of the piston was 
expected, but did not develop. Ac- 
tually at low flow and average or 
mean pressure with high ambient 
humidity, a coating of frost has 
appeared on the air cylinder. 

e Test Stand Control — The 
unit is manufactured with manual 
control which is used so infre- 
quently that during normal opera- 
tion of the test stand the single 
pressure-regulating control knob 
is isolated behind a latched door 
on the unit’s instrument panel. 
Concluded on page 120 
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Courtesy Ledeen Mig. Co. 
SCHEMATIC of air-hydraulic test stand showing separate air and oil circuits. 


FLOW and pressure characteristic of 
a reciprocating air-hydraulic pump. 
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IPC 
molds the tough ones. . . 
leather or synthetic! 


The “Custom” approach, already made fa- 
mous by IPC oil seals and packings is a/so 
reflected when IPC tackles unusual molded 
shapes. If you require an unusual molding 
from rubber or synthetic material, or if you 
need a seal of special shape and specific 
properties, IPC can help you. By using 
the “custom” approach IPC will actually 
develop a tailored product to suit your 
application. 


Wide experience in compounding synthetic 
materials gives IPC a distinct edge in de- 
veloping special seals or molded shapes. IPC 
leather products incorporate top grade mate- 
rials and elaborate laboratory control. 


When you feel you have a tough nut to 
crack, call on IPC . . . We'll be happy to 
show you unusual custom molding samples, 
at your request. 









OIL SEALS 
PACKINGS 
PRECISION MOLDING 






Custom designed 


for your application 


INTERNATIONAL PACKINGS’ 02° o%ation 


Bristol, New Hampshire 


P3 
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your manual 


machines with 
Industrial Hydraulic 
Components 


Modernize and automate your existing 
machines with ADEL Hydraulic Pumps, 
Motors and Control Valves. 

Machine builders for the industrial, 
construction and agricultural fields specify 
ADEL components as standard equipment. 


VOLUME (FLOW) 
CONTROL VALVES 


ADEL Hydraulics’ experience in the design, develop- 
ment and precision production of hydraulic equip- 
ment has produced components of unusual reliability, 
efficiency and economy. These proven Pumps, Motors 
and Control Valves, available in a wide variety of 
types, sizes and mountings, may mean new economies 
in your hydraulic system costs. 

Complete engineering specifications are available 
upon request. 


PRECISION 
PRODUCTS 


A DIVISION OF GENERAL 
ewer. ish ns ell ® 
1444 WASHINGTON AVENUE, HUNTINGTON 4, WEST VIRGINIA 
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DISTRIBUTORS: 


ARIZONA 

Air-Draulics Company 

3135 N. 29th Ave., Phoenix 
CALIFORNIA 

Calpacific Equipment Co 

50 Hawthorne St.. San Francisco 5 

Tegien Engineering Co 

1942 Huntington Or.. So. Pasadena 
COLORADO 

E. C. Wild Company 

695 So. Garfield St.. Denver 9 
CONNECTICUT 

Air & Hydraulic Engineering Co, inc 

96A Howe St.. New Haven 
HLINOIS 

Catching Engineering 

9242 Broadway, Brookfield 
INDIANA 

Neff Engineering Company 

2509 Washington Ave., Evansville 

2339 Crescent Ave., Ft. Wayne 3 

6101 College Ave.. Indianapolis 

707 So. Eddy St , South Bend 
MASSACHUSETTS 

Lincoin Supply Company 

53 State St., Boston 

340 Main St.. Worcester 
MICHIGAN 

Mydro-Mechanica! Supply C 

510 Shattuck Rd., Saginan 

Industrial Air & Hydrau 

Equipment Company 

13324 Kercheval Ave. Detroit 15 
MINNESOTA 

Ringerud Equipment C 

Edina Branch, Minneapo!:s 
MISSOURI 

Corby Supply Company 

3942 W. Pine Bivd.. St. Louis 
NEW JERSEY 

Air & Hydraulic Equipment Co 

86 Hudson St.. Hackensack 
NEW YORK 

Tri-State Supply Co 

11 Stone Ave., Brooklyn 33 
OH!0 

industrial Air & Hydrau 

Equipment Company 

308 E. Front St., Perrysburg 

Wyatt Sales Corporation 
1900 Euclid Ave, Cleveland 15 
OREGON 

Ray Bobds Air-Draulics In 

218 S.E. 12th Ave., Portiand 14 
PENNSYLVANIA 

Airline Equipment Co . In 

301 E. Hunting Park Ave., Phita 

Frank T. Donneliey Company 

P. 0. Box 11527, Pittsburgh 38 
RHODE ISLAND 

Lincoln Supply Company 

1139 Main St., Pawtucket 
WASHINGTON 

Ray Bobbs Air-Draulics inc., Seattle 
WISCONSIN 

Neff Engineering Company 

5856 N. Port Washington Ra 

Milwaukee 17 


TEST RIG 





The system’s control of output 
pressure is based upon incoming 
air pressure and actuation of a 
sensing device in the outlet high 
pressure line. This feed-back sys- 
tem goes through, and is operated 
by. a governor. The governor ade- 
quately handles all normal pres- 
sure and flow demand situations. 
The manual control is used only if 
a maximum flow and pressure re- 
quirement below the unit’s rated, 
or normally used, output is 
needed. 

e Design Limits——At one ex- 
treme the air-hydraulic system is 
practical for output 
down to 25 gpm at 200 psi. At 
the other end, the mechanical de- 
sign factors will limit the system 
to an output of 15 gpm at 5000 
psi. Beyond this high-side ex- 
treme. the size of the required air 
piston will become excessive, and 


demands 


kinetic energy of the piston rod 
might produce too much vibration. 
Increased piston size also would 
require expansion of the test stand 
frame. At this point, the electric 
drive becomes the better choice. 

The stands now being used by 
Convair have a 171% in. ID air 
cylinder with a 15 inch stroke. 
Hydraulic cylinders extending 
from opposite ends of the air 


21% in. ID. With 


cylinder have a 2 
these dimensions, the unit is mo- 


> 


bile and can be used where floor 


space is limited. 


LOAD SENSITIVE FLIGHT CONTROL 


Concluded from page 113 





a proposed system’s size and rated 
life. By raising or lowering line 
A-A, and each time computing the 
load demand above and below 
rated capacities, the designer will 
ultimately arrive at the optimum 
size and required life for a par- 
ticular application. The safety 
factor for a load sensitive system 
can be raised or lowered by in- 
creasing or decreasing the percent- 
age of high pressure operation. 
This method of selecting system 
size is oversimplified, but it illus- 
trates the flexibility of design 
offered by the load sensitive sys- 


tem. 
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Control 
gases 
safely, 
PTMMUTEERCIN A vox cs: precise regulation ot vgn press 


pressure to control the regulating diaphragn 
niet pressures to 15,000 ps plus ability to 
and outlet pressures. Chart below shows oper 


MODEL MAX. INLET MAX. OUTLET FEATURES MAX. FLOW 
NO PS! 


PS! SCFM 
3D10 3,600 500 gle adjustment 250 
3030 2,500 2,500 400 
3031 600 3,600 
D61C 500 2,500 
3D62C 3,600 3,600 
3D65 000 6,00C 
5D65( 7,000 7,00 
3D80A 000 5,000 
... Yours for the asking 3D81A 10,006 10,000 
Victor's OBER epee 10.000 
3D100R 10 6,000 
;D100 6,000 
30200 6,000 


nan 


Take advantage 


SRIC 
[R208 
LR20BSS 
BPRIO 


Jperating tempera 


All models listed are field proved. Most are 
late all non-corrosive gases, including ox 
pressures above 10,000 psi. For complete spe 


VicloR EQUIPMENI COMPANY awed 
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MC 


for HYDRAULIC, 
PNEUMATIC, FUEL 
COMPONENTS 


MC 2004-20 COMPRESSOR 


@s our many other products, can 
be adapted to your particular 
need while retaining the Relia- 
bility built in by us through de- 
sign, processing, production, final 
quality control, and delivery. 


MFG. CO. 


P.O. Box 126 
LAKE ORION, MICH. 





Fall) . «+ the original 


SPRING-LOADED 
Wye Ring 


a}? 
~ 
eS 


This patented closed 
ring provides. 


grip action 


joint 
squeere p 
assuring 
contact on the rod 
Main 
contin 


complete 
at all times 
tains uniform 
uous pressure on 
edge Rods are always clean 
any temperatures. 


wiper 


Fall “CJ” Wiper 
Rings operate 
most effectively 
under extreme 
conditions of dust 
grit, 


ee 

| ¥ 4 

a 

| bse wesy 

i ’ 

_eewee | 
=z 


jzlaze oil, 


powder 


han VRE om 


/ a sand, ice 

Available ij 
— ameters 
through 13”. For 
Used by military and aviation industry 
1944 


any commercial use. 


since 


ACE PRODUCTS CO. 


Toledo 1, Ohio 





12th St 
Est. 1935 


1820 N 
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AVIATIO 


Pa 





from 


Richard T. MeCauley has 
been appointed general sales man- 
ager of Koehler Aircraft Prod- 
He has 
1957. 
sales 


Filter 


ucts Co., Dayton, Ohio. 
Koehler 

McCauley 
American Air 


Ky. 


heen with since 


Previously Was 
manager ol 
Co., Louisville, 

Grumman Aircraft Engi- 
neering Corp., Republic Avia- 
tion Corp. and Fairchild En- 
Airplane Corp. are 
their 


gine and 


combining research, engi- 


neering, and production facilities 


where advisable, on new astro 


nautics projects. The joint venture 


is a means of pooling talents and 


he fluid power /rield 


physical capabilities in aero 


hydrostatics, propul- 


rhe 


government 


dynamics. 


sion. and electronics. group 


effort 
with the finest possible equipment 


in new fields ot space tec hnology 


prov ides the 


Former general sales manager 
John W. Hammond 
named assistant director 
neering for the Friez Instrument 
Division of Bendix Aviation 
Corp. Russell B. Stevenson, 


formerly manager of special prod 


has bee hi 


ol engi- 


ucts sales, has been made general 
Both 


Friez for 


sales manager. men have 


been with almost 20 


years. 


AN ELECTRO-HYDRAULIC THREE DIMENSIONAL TRACER .. . 


. controls longitudinal, transverse and vertical movement of the cutting head 
on this large machine. Installed at the Martin Company’s Baltimore Div., it is 


Morey 


Extra-Heavy-Duty Aeroframe Vertical Profiler and Milling Machine. 


The machine produces large detail parts for the P6M SeaMaster. 


APPLIED HYDRAULICS & PNEUMATICS 





Houdaille Industries Ine., 
appointed E, L. Spencer general 
manager and Gervase M. Mag- 
rum assistant general manage! 
of the Buffalo Hydraulics Division. 
Spencer had been sales manage 
of Houdailles’ Buffalo Hydraulics 
Division, and Magrum had been 
with Sheller Mfg. Corp Norfolk, 
Va. 


Jack Newlove, Vickers Ine., 
is now district manager of the El 
Segundo, Calif.. office. He was 
an application engineer at the 
Detroit oflice. 


Cc 


U 


Weatherhead Co 


Charles R. Wood, Jr.. has 
been appointed defense sales man- 
ager for the Special Products 
Division of The Weatherhead 
Co., Aviation and Missile Group, 
Cleveland. He will represent his 
company in contract and engi- 


neer:ng matters. 


\t Chance Vought Aircraft 
Inc... G. M. Monree will direct 
the new business planning depart- 
ment. This staff will review 
coordination R&D, facilities, and 


sales programs. 


Donald K. Marsh has been 
appointed to the position of West- 
ern region sales manager for 
Waldorf Fluid Systems Divi- 
sion. He had been sales manager 
of Adel Precision Products Div., 
General Metals Corp. 


A contract to design and fur- 
nish a complete electrohydraulic 
control system for a_ helicopter 
simulator has been awarded to 
CDC Control Services, Ine., 
Hatboro, Pa., by Melpar, Ine., 
a division of Westinghouse Air 
Brake Co. The unit will be used 
to train pilots 
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A. 
RMC-LINDSAY ONLY GAUGE TO STAND THIS TEST — This photograph shows vibration 
testing of RMC-Lindsay pressure gauges on the 3200 force pounds Calidyne Vibrator to 50 G 
output, amplitude .010 to .20. Cycling frequencies to 2,000 cps. The test is conducted so as to 
parallel actual installation conditions, with gauges subjected to 350°F under operating pres- 
sures. Complete test reports are available on request 


THE RMC-LINDSAY GAUGE 
IS RADICALLY DIFFERENT 


from ordinary high pressure gauges 


HERE’S WHY... 


The RMC-Lindsay gauge is a multiple coil, helical 
bourdon tube type, restricted for overpressure. 


The pointer is attached directly to the end of the coil, 
with no linkages or pivots to be affected by vibration. 


Superior techniques in coiling, heat treatment, calibra- 
tion, and material specification are new and exclusive 
with RMC. 


No other gauge can match RMC-Lindsay specifications: 


PRESSURE RANGE: Pressures in ranges 0 to 1,000 p.s.i. up 

to 15,000 p.s.i. with retard scales available. OVERLOAD 

PRESSURE: Nominal overload pressure factor of 2.0 times 

the maximum dial reading (higher factors available). BURST 

PRESSURE: Normally 3.0 times the maximum dial reading 

TEMPERATURE: Not affected by temperatures up to 350°F ; 
VIBRATION: Qualification test report available on pressure PRESSURE 
tests showing cycling, vibration, to 2,000 cps. at 25 G's, and SX wO0C 
resonant frequency vibration tests at 25 G's. SHOCK: Data . , 
available on MIL-E-5272 shock test. PULSATION: Practically 

unaffected by line pulsations of 3% of the full dial reading 

ENDURANCE: To 250,000 cycles or higher depending on 

application. ACCURACY: Hysteresis friction and backlash 

are below readable limits. Absolute gauge accuracy to ex- 

tremely low limits as required 


Whatever your high pressure gauge problems may be, why not let RMC engineer- 
ing skill provide the answers. Write, wire or phone either of the addresses below. 


ROCHESTER MFG. CO. OF CALIFORNIA 
~~ 98 Beacon Place, Pasadena, California 


ROCHESTER MANUFACTURING CO.,INC, 


209-C Rockwood Street, Rochester 10, N.Y. 


—TINDSAY PRESSURE GAUGES 
V 
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AVIATION 


PLANT AIR 


Moisture Chief Cause of Trouble... 
Every company today is looking for ways 
to offset the increased costs of labor, 
material, equipment and services. At a 
gasoline station you expect “Free Air”, 
but in industry it is a major expense. 
Perhaps in your own plant, for an invest- 
ment in a few munor compressed air 
system alterations, significant savings are 
possible 

Water, sludge, rust, oil and dirt in com- 
pressed air systems are prime causes of 
maintenance and production down-time 
Water vapor condensing in air lines tends 
to corrode the piping. Also, water present 
in the piping may freeze during winter, 
causing serious reduction of compressed 
air supply. Such restrictions are olten 
difficult to locate and thaw. This same line 
moisture may emulsify lube oil destroying 
its lubricating value and the resultant 
mixture has high fouling characteristics 
Frequently, ice will form within the tool 
itself since expanding air cools the mois 
ture tool efhiciency will be seriously 


affected 


Some of the Other Problems Created 
By Wet Compressed Air... 


Wet compresse d air is not only a construc 
tion and production tool problem, Faulty 
paint jobs, contaminated chemical an« 
tood products can often be traced t 
moisture laden compressed air. Water 
hammer, unequal pipeline therma 
expansion and line leaks also result from 
collected moisture. In addition, air lost 
through traps, and in blow-down of com 
pressed air lines provide no useful work 
represent a sizeable power loss. 


You Can Lick Compressed Air 
Moisture Problem... 


All of these hidden costs can be virtually 
eliminated by the installation of an Adams 
Aftercooler and Cyclone Separator 


I compressor and receiver 


between the 
tank. By cooling discharge air to within 
10° F. of cooling water temperature — 
guaranteed with Adams standard After 
coolers the moisture can be removed 
at the separator. Pressure loss is less than 
one-half pound on these units including 
the separator. In severe cases, moisture 
removal of over 90 per cent can be 
obtained by cooling the air with Adams 
»” Aftercooler to within 2° F. of water 
temperature 


Air Filter for Final Protection at 
Point of Use... 
As an added safeguard for expensive tools 
and equipment, an Adams Poro-Stone Air 
Filter should be installed just before the 
air is used. These filters remove all solid 
material picked up by the air stream 
With an Adams Aftercooler, Cyclone 
separator and Air Filters clean, dry, 
trouble-free air is supplied to your pro- 
duction tools. You get continuous service 
with minimum maimtenance 
For further information on how the com- 
plete line of Adams air equipment can 
solve your compressed air problems, write 
toda tor your free copy of Bulletin No 
12 on Aftercoolers and Bulletin No. 117 
on Poro-Stone Air Filters from the R. P. 
Adams Compa I 19 East Park 
Drive, Buftalo New York 
e2 os Seinen Pind 
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DATA 


Missile hydraulic 
. » « 3000 psi test cart 


Model 9462 test cart simulates 
missile hydraulic systems for pro- 
duction test purposes. It delivers 


10 gpm at pressures up to 3000 
psi, and provides back-up pressures 
to within 1 psi. Stainless steel com- 
ponents contamination. 
Cart is light and components are 
easily accessible for removal.— 
George L. Nankervis Co., Detroit. 
Circle $00 on Time-Saver Card 


prevent 


Rotation joint 
. . « for airborne use 


Lightweight, corrosion resistant, 
joint has low leakage rate. For 


pressures to 390 psi and tempera- 
tures from —55° to +735°F. Joints 
can rotate full 360°, and stainless 
steel ball bearing design provides 
low breakway torque.—Aeroquip 
Corp., Jackson, Mich. 

Circle $01 on Time-Saver Card 


Fluid Control Systems 
. . « for missiles 


4 bulletin describing valves, ac- 
cessories and control systems for 
in-flight and ground support hand- 
ling of oils, fuels, oxidizers and 
liquid or gaseous coolants, is avail- 
able. Valve design features are in- 
cluded with a discription of an 
automatic fluid level control sys- 
tem.—Koehler Aircraft Products 
Co., Dayton, Ohio. 

Circle $02 on Time-Saver Card 


Brake Valve 
. « for 3000 psi 


Can be used with air or nitrogen 
at —65 to 160 F. Meets MIL-P 
S564A specification. With 3000 
psi at pressure port, and the lever 


moved from free position to fully 
actuated position, brake pressure 
varies from 0 to 3000 psi. Can be 
used as a pressure reducing valve 
in ground applications. Weight 
1.58 Ibs.—M. C. Mfg. Co., Lake 
Orion, Mich. 
Circle $03 on Time-Saver Card 


Miniaturized motorpump 
. . » for missile use 


Applications include: remote 
power supply, coolant oil circula 
tion around electronic gear, missile 
skin cooling, and fuel pumps. Per- 
formance includes an output range 


Continued on page |20 
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HIGH-SPEED GEAR PUMPS 


~ FOR THE NEXT GENERATION 
OF AIRCRAFT: MISSILES - SPACECRAFT 


High performance hydraulic 
pumps by Eastern are uniquely 
suited to the exacting operating 
requirements demanded in the 
craft of tomorrow. 


Check these Eastern gear pump 
features — do they suggest a 
solution to your present design 
problem? 


Small size: Eastern gear pumps are the smallest, lightest made. Airborne servo 
system pump shown delivers 1.5 gpm @ 1500 psig — measures only 17%” X 17%” 
X 234", weighs 9 oz. 

Wide performance range: pumps available have theoretical displacements 
from .0016 to .0419 cu. in. per revolution — flow from .025 to 2.0 gpm, pressures 
from 0 to 2000 psig, at speeds to 24,000 rpm. Weights with motor range from 
1.5 to 8.5 Ibs. 

Unaffected by extreme environments: rugged, reliable Eastern units take 
loads to 50g in stride — shrug off temperature differentials to meet MIL specs. 
Flexibility, economy: mass-produced components can be teamed into the pre- 
cise configuration you need. Creatively-engineered custom pumps also available. 


Contact Eastern for creative contributions to help you solve 
your hydraulic pump or power problems. Write for Bulletin 360 
— your complete new guide to Eastern aviation products. 


: PTEASTERN INDUSTRIES, INC. 


Zt 
% é 100 SKIFF STREET « HAMDEN, CONN. 
On prow West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif 


~ 


HYDRAULIC POWER * ELECTRONIC COOLING ¢ REFRIGERATION-TYPE COOLING ¢ 
PRESSURIZATION-DEHYDRATION * SERVO-VALVE HYDRAULIC SYSTEMS « 





2nd printing 
now 
available 


AVIATION 
COMPONENT, 
DATA 


- 


of 0.6 to 1.5 gpm at 11,300 rpm 
and 1000 psi. Capacities can be in- 
creased by using multiple vane 





“AIRCRAFT 
HYDRAULIC DESIGN 


@ The first book dealing with hydraulic component and system design for 
aircraft and missiles, has been written by a leading air 
loped from practical and theoretical material, the book 





high-speed piloted pump cartridges or double-ended 
craft engineer. Deve motors. Typical unit weighs only 
5.3 pounds and occ upies about 100 


cu. in.—Vickers Inc., Detroit. 
Circle $04 on Time-Saver Card 


ops many basic equations including those relating pressure gradient, 


flow-path dimensions, flow rate, velocity, fluid density, and viscosity. 
10 or more $4.00 per copy 


The Industrial Publishing Corporation “ te 
ese seals are mace in a variety 
812 Huron Road Cleveland 15, Ohio of shaped metal shells machined 


for insertion of elastomer sealing 














New fluid seal 
...0f unusual design 


PNEUMATIC... 


LEAK ~ TIGHT ves sRHYDRO POWER UNIT 


9 Models with 
pressure ranges: 


Simple, Secure! ra) 1 MwA, 62 to 22.500 Pst 


Operated by 
compressed air from 


5 to 100 PSI 


Weights: 
50 to 81 pounds 


Positive Acting! 








FOR PRESSES, JACKS, LOADED ROLLS, ETC.... 
B® Low Unit Cost... Easily Installed 
® Accurate, Reliable .. . Negligible Upkeep 


ft, long-lasting O-ring seal provides 
Instantly compresses to seal internal 
Draws harmlessly around dirt particles 
ion parts: no extra end seals 


tandard Dryseal pipe and JIC tube sizes: 12 . : 
. @ Non-corrosive ... Uses water or oil 


*Patent Applied for. Write for Data and Catalog! o> FOR PRESSURE TESTING 
a 35 Models single and double acting standard 
Airhydropumps . . . and 6 Junior Models 


KEPNER PRODUCTS COMPANY 7 
7395 West 59th Street . Summit, Illinois en 
DAVIES BROS. GLADSTONE, NEW JERSEY 


Circle 69 on Time-Saver Card Circle 34 on Time-Saver Card 
APPLIED HYDRAULICS & PNEUMATICS 


® Maintains static pressure using no air 











the shells are 
I bore seal 


ces blind le ir- 


BD) 


inces nd_ eliminates precision 

lapping m inaccessible surfaces 

Intrex In Santa Mon 1, Calif 
Circle 505 on Tim , 


Gas check valve 


. for 10,000 psi 


ressure Ca 


ed for high ] 
10.000 psi valve is 


f 
b 
9 
a 
: 
a 
2 
D 
i 
a 
2 
& 
O 
q 


ependent upon com- 
Re public 
Cli veland. 


New Pump 
. for ground equipment 


Model CB GFK pt 
PATENT APPLIED FOR 


THE PRIMARY FILTER ELEMENT SIGNALS REQUEST BULLETIN # 59-125 
IT’S BEING CLOGGED HOURS BEFORE THE OR COMPLETE TECHNICAL 
RELIEF VALVE OPENS! AT THIS POINT, 'NFORMATION OR CONTACT 
THE FILTER ACTUATES A SIGNAL... THEN, OV" SA1ES -Ripassentarivis 
A STANDBY SECONDARY FILTER ELEMENT 3) gene pwc. 
GOES INTO OPERATION. THERE’S STILL \ccemc company IN THE 
TIME TO COMPLETE THE MISSION AND east... GAPRETT MFG. CORP. 


MAKE A SAFE RETURN. IN CANADA, 
equipment New design 
haft and mounting A NEW Development Of The 


~ebipeaces trom 10 to 45 —s » 
sgome png AERO SUPPLY MFG. CO. INC. 
| thill Pump Co., Chi — CORRY, PENNSYLVANIA 


re JRLEVTRO-MECHANICAL DEVICES - ENGINEERED FLUID CONTROL SYSTEMS - PRECISION MANUFAGTURING 


ed on next page 
Circle 4 on Time-Saver Card 
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for longer life 


oil leakage 


specify NARDA 
Piston Accumulators 


| 


FEATURING: 





Self-balancing 

piston 

Triple “0” ring seal— 

all three active 

Auto-relieving piston 

End caps provide dashpot action and use same 
seals as piston, thus requiring only one seal 
size for spare parts. 


FOR: 


¢ Auxiliary power | 
* Surge dampener 
* Emergency power | 
¢ Leakage compensator | 
* Pressure transfer barrier | 


HREE MOST POPULAR SIZES: | 


One quart, one-half gallon and one gallon, 13”, | 


18%” and 2842” 
diameter. (Larger sizes: 242, 5, 10 gallons; all 
85” diameter.) 

Standard temperature range: —40° to +200° F. 
Seals also available for fuels and special fluids 
as well as for temperatures to 400° F, 

For more information about these new Narda 
Accumulators, as well as other models now in 
development, write to us at Dept. AHP-2. 


long, respectively. All 4%” | 


Some distributorships in Western and 
Southern states still open. 
*Patent applied for 


“ee NATUA crrpeeation 


HERRICKS ROAD MINEOLA 


Subsidiary 


Circle 87 
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High temperature valves 
... for rocket drives 


” 


Relief valve weighs 0.04 Ib., and 
pressures to 1LOOO psi at 
1800°F. Used in 


handles 
temperatures to 


gas generator combustion chambers 
A.P.U. or main propulsion 
systems.—Aero Supply Mfg. Co., 
Corry, Pa. 

Circle $08 on Time-Saver Card 


or in 


Shuttle valve 
. « « for any fluid 


400 series shuttle valve provides 
quick, positive shuttling at a pres- 
sure differential of a few inches of 
water, virtually eliminating inter- 


flow, or loss of any system pressure. 
Rated at 0 to 3000 psi, valve is 
used for pre-flight checkout of mis- 
sile transducer and an automatic 
switch-over action when alternate 
pressure sources are used.— James, 
Pond & Clark, Pasadena, Calif. 
Circle $09 on Time-Saver Card 


Solenoid valve 
. . « for airborne use 


The MC2643 solenoid shut off 
valve is a normally closed direct 
acting type, used for air or nitro- 
gen systems. Ambient temperature 


range is —65°F to +160°F with 


an operating pressure of 200 psi. 
Actuation time is 50 milliseconds 


maximum.—M. C. Manufacturing 
Co., Lake Orion, Mich. 
Circle 510 on Time-Saver Card 


Power unit 
... for missiles and rockets 


Uses unsymmetrical dimethlhy- 
drazine at an flow to the 
motor not exceeding 8 gpm and 
700 psig. Excess flow is bypassed 


input 


through an intergrated flow control 
valve. Pump rating is .75 gpm at 
3000 psig discharge pressure at 
10,000 rpm. Unit weighs 3 pounds 
and is 64%” long.—Lear, Inc., Elyria, 


Ohio 
Circle $11 on Time-Saver Card 


FOR MORE INFORMATION 
USE A 


TIME SAVER CARD 


Safety relief valve 
. . . all stainless steel 


In gaseous, hydraulic, and liquid 
oxygen service, the valve reseats 
itself within 3 to 9% of set pressure 
in ranges from 5 to 15,000 psi. It 


has operated in 300° LOX systems. 
In high pressure helium service, 
valve is certified to hold helium 
“bubble” tight to within 3%% of 
set pressure.—Specialty Engineering 
Co., San Gabriel, Calif. 


Circle 512 on Time-Saver Card 
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I, ! 


“STAR'S 


ry od =) 1 OO 8 | 
GIVES FASTER, MORE 
EFFICIENT OPERATION," 
Says 
WABASH METAL 


PRODUCTS CO., 
Wabash, ind 


“"WE CHOSE 

Star’s Hi-Lo Pump as 

the best bet for our 

30-12 Hydraulic Press. 

In operation it closes 

the press faster. Au- 

tomatic changeover from high speed low pressure 

to low speed high pressure permits us to use one 

pump instead of two. A very important feature in 

laboratory work is the ability of the Star pump to 

maintain pressure constantly at any given point. 

The built-in reservoir is also a convenience since 
it makes a package unit.” 

Ask for 


Special engineering counsel and proposals cheerfully Catalog 
submitted on request. No. 555 
Representative areas available. : 


8 

; = STAR JACK CO., INC. 
420 LEXINGTON AVE. Dept At N.Y.C. 17 
PLANT: RIVER GROVE, ILLINOIS 


be 


New rotary air motor 
packs 's h.p. in 1%” dia. 


RS ey et 


Send for 
Bulletin 
No. 71-21 


New, compact fractional h.p. motor developed by 
Gardner-Denver engineers for close quarters and port- 
able applications. Weighs less than a pound. Stall 
torque up to 36 in.-lb. Measures 714” long x 1%4” at 
the mounting lugs. Three basic speeds of 20,000, 
5000 and 1000 r.p.m. Variable speed-torque control. 
Plus the basic air motor advantages: positive, instan- 
taneous control continuous operation . . . no 
spark hazard .. . can’t burn out. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


4 


Gardner-Denver Company, Quincy, Illinois 
co In Canada: Gardner-Denver Company (Conada), Ltd., 
14 Curity Avenue, Toronto 16, Ontario 


GARDNER - DENVER 


Circle 48 on Time-Saver Card 
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REPUBLIC 


VALVES 


INDUSTRIAL + CHEMICAL + AIRCRAFT 


CHECK 


Quality Check Valves 
of several types—ball, 
poppet, Hy-pressure, 
Free-flow—all metals, 
various portings, and 
pressures up to 5000 psi 
Pipe and tube sizes up to 2” 


RELIEF 
, S 


In-line and guided piston 
type Relief Valves. Metal or rubber seal 
" to 4%” pipe or tube connections. Var 

ious metals. Many settings to 2750 psi 
Also Pilot-operated type, with 
quick unloading and silent opera 
tion, 4” to 2” to 5000 psi. Remote 
control pilot available 


Precision-made Plug Valves for 
wide general use in brass, alu 
minum alloy, or stainless steel, 

" ge 3° +32° to 160°F. 
With Teflon plug, -65° t 
250°F, without lubrication 
Aluminum alloy or stainless 
steel. 


GLOBE 
AND NEEDLE 


Super duty shut-off valves, angle and 
offset, for up to 5000 psi service, to 
2”, with mounting holes, and panel 
mounting brackets. Also high pressure 


- 
: Needle Valves for 10,000 psi. working 
+ pressure proofed at 25,000 psi. One 
7 piece, stainles teel, to 


> 


LO-TORQ SELECTOR 


Directional flow control for serv 
ice up to 6000 psi. Balan 

ing principle uses line pre 
sure to make turning easy 
with short handle. 2, 3, 4 
way, with various drilling 
Side, bottom, and sub-plate 
porting. Panel mounting 

"to 2” 


Ask for new catalog, No. ¢ 
showing entire line 


Distributors in principal cities coast to co 
REVIEF PLUG GLOBE NEEDLE 
) 
7 


WS 








REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD e@ CLEVELAND 35, OHIO 
Circle 106 on Time-Saver Card 
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lectric controls 


6in stroke Anee 
positioning cylinder 


QUIET OPERATION, simple control and no service problems are the design 
goals with electrically controlled hydraulics on this bed developed by Hydro- 


Lec, Inc., 


Cleveland. Controls, on an adjustable arm, let the patient inde 


pendently adjust three positioning cylinders. 


165-psi hydraulics 
quietly positions 


hospital bed 





VANE PUMP supplies oil 
through a full flow filter to 
the positioning cylinders. 
This power unit and elec- 
trical circuitry are enclosed 
to assure complete safety 
A safety switch cuts out 
the positioning when it is 





\ 


TWO 3-WAY VALVES control 
each cylinder 
one in the blank end line, the 
other in rod end line. Valves 
are mounted on enclosure in 
which power unit and elec 
trical connections are sealed 
Finger-tip action energizes the 
valves to give motion in either 
direction. Release of finger 
stops motion, and valves are 
spring returned. With system 
de-energized check valves pre 
vent motion 


positioning 


130 


not wanted 


‘PARKER O-RING 
DISTRIBUTORS 


ALABAMA 
Bessemer: Industr Piping y 
Birmingham: Owen-Richard 
Mobile: Bearings & T ply 
ARIZONA 
Phoenix: A A 4 

CALIFORNIA 
Glendale: Rot Porte 
Hayward: R 
Inglewood: Ac t & ‘ R 


Oakland y 
COLORADO 
Englewood: R 
CONNECTICUT 
Hartford y 2 “ 
FLORIDA 
Jacksonv tle 
Miami Spring 
GEORGIA 
Atlanta PO ¢ é 
Atlanta } A 
ILLINOIS 
Chicago: Rit 
Chicag A HA 1 
INDIANA 





Indianapolis 
IOWA 


Cedar Rapid 
Davenport 
Des Moines 
Spencer 
KANSAS 
Kansas City t 
Kansas City 
Wichita t AM 
KENTUCKY 
Louisville } 
Louisville 
Harlan Mine 
LOUISIANA 
Baton Rouge f ; 
New Orleans E 3 
MARYLAND 
Baltimore H 
MASSACHUSETTS 
Bostor 
MICHIGAN 
Petroit T 
Detroit—R 
Flint N 
Kalamazoo iP 
MISSOURI 
Joplin 
St. Lou 
NEBRASKA 
Omaha t 
NEW JERSEY 
jersey City ’ 
NEW YORK 
Buffalo 
Peiham Manor 
South Waverly 
Woodside A t . 
NORTH CAROLINA 
Cha ; 


reenst 
2 t 


OHIO 


" OKLAHOMA 


OREGON 
" PENNSYLVANIA 





SOUTH CAROLINA 


TENNESSEE 


VIRGINIA 


WASHING 


WISCONSIN 


CANADA 
Quebe A 

e Quebe 
1, Ontari 
Ontario 


Toronto, Ontario 
Windsor, Ontario 
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WHEN IT COMES 
TO SEALING — 
IT’S A FACT THAT... 


seal better and 
last longer 


in actual use! 


Perhaps you can’t SEE the difference 
or FEEL the difference, but comparison 
tests prove that Parker-O-Rings 
are better. Exhaustive research, experimentation 
and development, plus uncompromising standards 
of manufacture assure consistent accuracy of 
both materials and dimensions. So when you need 
O-rings, be SURE — specify PARKER. Most sizes are carried 
in stock ready for immediate delivery. = 
For free 60 page design handbook 5700 call your 


distributor (see list opposite) or check reader in- 
terest card 795 





“Educated” 


O. anos 


to Seal 
Know how to e 


A DIVISION OF PARKER-HANNIFIN CORPORATION = 


Parker SEAL COMPANY [<= 


ULVER CITY, CALIFORNIA and CLEVELAND, OHIO 
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Get the advantages 
Po) Mi ololism of Yd alate 
NO-FLARE Fittings with .. 


— ie 


at Moles... a 
Self-Fiare Tube Fittings 


The Efficiency Of A Flare Fitting. Can be used 
on thin wall tubing provides a seal on the ID 
of the tube 

The Easy Installation of A No-Flare Fitting 
no time consuming flaring operation — no flar- 
ing tools required, Can be used with heavy-wall 
tubing and, provides a seal on the OD of the tube. 

. ! Asse *—~ Simply insert tube 
into fitting and tighten nut. “Rock 
Bottom” stop and signals that joint 
is sealed. 

e Double Seal— seals on both outside 
and inside of the tube. 

FLODAR’S Self-Flare 
fittings cost less to buy and install. 


e Lower Cost— 


lube shearing and work hardening are elimi- 
nated . . . FLODAR Self-Flaring fittings can be 
reassembled time after time without fear of 
leakage or damage to tube and fitting. 


Priced competitively, this fitting is available in 
tube sizes from %” to 2” and in steel, stainless, 
brass and aluminum. 


Send for a copy of FLODAR'S MONE 
tube and pipe fitting catalog Mid 
ed 
7 


wile whe wl oh ot oe 


“en, 
STOCKS IN ALL PRINCIPAL CITIES 








a 


— es 


SOLENOID VALVE WITH 
PNEUMATIC LOCK 


Valve is direct-acting and normally-closed. Line 
pressure keeps the valve open against the force of 
the solenoid return spring. When line pressure de- 
creases, the valve closes and vents the downstream 
side to atmosphere. 

When the valve is in the closed position as shown 
on the drawing, the downstream side is vented to 
atmosphere through the recess, chamber, and bleed 





Sleed port 





port. When the solenoid is energized, the spool is 
pulled up until the recess connects the inlet and out- 
let ports. In this position, line pressure passes through 
the port at the bottom of the spool and holds it up 
against the force of the return spring. 

If line pressure drovs below a set value the solenoid 
return spring forces the spool down and closes the 
valve. Air from the bottom of the spool vents through 
the port in the spool, and passes through the bleed 
port in the body to atmosphere. A screen at the bottom 
of the valve prevents dirt from entering. 


U. S. Patent 2,851,056, Wm F. MacGlashan, Jr., 
Pasadena, Harry J. Margrafj, Altadena, and Clyde 
R. Seitz, Pasadena, Calif. 


PUMP WITH PRESSURE-LOAD SHOE 


Gear pump has a moveable sealing shoe which un- 
loads the pump at excessive flow. 

A moveable shoe on the discharge side of the pump 
has two cylindrical surfaces conforming to the outside 
diameter of the gears. The shoe slides back and forth 
in a rectangular cavity in the pump casing. Pressure 
in the chamber between the moveable shoe and the 
pump casing is vented to the low pressure side of the 

Continued on page 138 
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How 


ie] = ik-je), | 
HYDRAULICS 


fol 0h a-Molel-) are) 


MATERIALS 
HANDLING 


SPEEDY NYORAULIC — FOR STEEL COIL. 
on a Skylift Giant uck developed by Auto- 
matic Transportation C hicag Division of Yale and 
Towne Mfg. ¢ Coil Up-ending Attachment powered 
by Denison Axial Piston Pumps — handles 10 to 40-ton 
loads of steel coal 


AUTOMATIC trucks handle steel coil like a baby 


faster, safer with DENISON hydraulic power 


ERE'S the business end of a “Skylift Giant” industrial truck—equipped 
H with a special “Coil Up-ending Attachment”. Its jaws easily heft 
rolls of coiled steel weighing from 10 to 40 tons... with Denison hydraulic 
power that pays off in smoother, faster, safer handling 


In leading mills—these heavy-duty trucks speed handling and storage 
without damaging coils. The Coil Up-ending Attachment is designed to 
enter the coil’s inside diameter with a fixed ram . . . while the outside is 
gripped by a powerful hydraulic clamp. This clamp-and-ram design 
prevents “telescoping” of coils during handling 

Three hydraulic cylinders—powered by motor-driven Denison 3000 psi 
Axial Piston Pumps — furnish lifting and clamping power. All three 
cylinders are connected hydraulically in porate! which results in a tele- 
scopic- pean r action—but has the added advantage of retaining equal 
force and speed throughout the stroke at constant pressure and delivery. 

Result: operator easily controls lowering speed at any level . . . and 
can inch the load up from extremely slow speed to maximum for which 
the flow control is set. Safe, fast, smooth hydraulic control helps keep "Skylift” 


| t handling extra payload 


trucks continuously on the jot 

Here's the kind of job your Denison Hydraulic Specialist can help 
you do now. Call him in soon . . . see how Denison hydraulic power can 
help put more payload into your equipment. Write us for details 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1166 Dublin Road e Columbus 16, Ohio 


DENISON STOCKING BRANCH OFFICES 
@ LOS ANGELES ® DETROIT ® HOUSTON * CLEVELAND 
Hawthorne Birmingham @ NEWARK * COLUMBUS 
® CHICAGO ® ATLANTA Clark Home Office) 
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HYDRAULIC CIRCUIT DIAGRAM 

sllusivates system for power 
ing “‘Cosl Up-ending Attach 
ment m equipment 
delivers hydraulic liftung and 
clamping power 


DENISON 3000 PSi 
AXIAL PISTON PUMP 


Dademarke of Beslscn bug. Biv. SbOCO 


HYDRAULIC PRESSES « PUMPS « MOTORS + CONTROLS 


133 





BARKSDALE AIR-SEAL* VALVES 


LOW PRESSURE AIR TO 250 P.S.1. 


over 200 different valves available. 


Why so many different air valves: 


Because air valve requirements vary with the method of actuation. A basic 
valve with interchangeable actuators cannot possibly meet ALL your specific 
applications without compromise. For example: A solenoid valve designed 
for speed would not have the stamina required of a manual or foot valve. 

The Barksdale line of AIR-SEAL Valves has been designed with your 
requirements in mind. All our valves have been engineered for best per- 
formance from your point of view... for YOUR specific need, and not to 
make OUR job easier 


MANUAL and FOOT OPERATED “‘SHEAR-SEAL" VALVES 


No oilers ond filters needed — not critical to dirt and 
corrosion — made from non-corrosive materials. 

Years of leakproof service — without constant maintenance 
design compensotes for nor- 


Self aligning ‘‘Shear-Seal 


mol wear 


\ SPOOL or PLATE VALVES 


ie" “3 Eee 
e Alignment is critical — dirt and corrosion 
couse sticking. 
There is no compensation for normal 
are weor — leakage increases with use 


wt 
o* 


SOLENOID-PILOT CRESCENT" 


Quick response (12 milliseconds) dve to short travel of 


(Self-aligning poppet) VALVES 


poppets and solenoid 
Tight sealing — self-aligning, self-scavenging design 
adjusts to normal wear — not critical to dirt and corrosion— 
non-corrosive materials throughout 


No coil burnout — heat dissipating ‘integral’ design. 


__ gol SPOOL VALVES 
ow Slower response dve to long spool travel. 
lLeokage increases with use — dirt and 
corrosion porticies ore ground-in 
between spool and seals—Sticking! 
Overheating couses coil burnout — poor 


heat transfer of ‘“‘unitized’’ design. 


DIRECT-SOLENOID OPERATED ‘“SHEAR-SEAL"’ VALVES 
Leakproof for years of service — self-adjusting to wear. 


No coil burnout — because valve does not freeze up. 


,o) SPOOL VALVES 


*a 
4 
AY Dirt enters spool clearances — develops 


lecok — couses sticking — sticky valves 
ore to blome for most solenoid burnout. 
Write for . fir Valve ¢ 
— =, 
CONTROL VALVE DIVISION 
 ““< 


5125 ALCOA AVENUE ¢ LOS ANGELES 58 «© CALIFORNIA 


Catalog 0-A V 
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The air pressure is the sealing force coe 
the higher the pressure, 
the tighter the seal. 


MANUALLY OPERATED 





4.Way valves 

Va to 1%,” N.P.T. 
with or without 
spring return 


Td 
Shut-off valves 
Ve to 1” N.P.LT 
with or without 
ng return 


spr 


FOOT OPERATED 


4-Way volves 
Va, Ye and 2" N.P.T. 
with or without 
spring return 
. 


4-Woay volves 
Va to 4" N.PLT 
A.C. and 0.C 
Standard Explosion 
proof 


DIRECT SOLENOID 


4-Way volves 
Y Va. Ve and 

A.C. and D.C 

Standard 


Explosion- 
proof 
+ om T 
ab 
3-Way valve ; 
Va, Ye and ," N 
A.C. and D.C. Tt 
N.P.T 


Standord 


chet off valves . Explesion- 
Va. Va and ‘2 oreef 
A.C. and D.C. Standard . 


Diverter valves 
Va, Ve and z N.PLT 


A.C. and D.C. Standard 
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(QJuality-the best economy of all 


Two oils...two lines...one clogged...one cleaned 


A Sunvis 700 oil and a regular oil were 


run through two equally clogged hydrau 
lic lines. The regular oil couldn’t remove 
the sludge Che Sunvis 700 oil cleaned its 
line thoroughly. That’s one job it’s made 
for...to clean out sludge deposits in 
hydraulic lines while it transmits power. 

With a Sunvis 700 oil—like 


Sunoc Oo oul 


every 
you enjoy the best economy 


of all: the economy of quality A Sunvis 


700 oil lasts longer. The machinery it 
protects lasts longer. It prevents rust 


ups output by reducing downtime 


FREE Trouble-Shooting Chart will help 
you spot and cure common hydraulic sy 


tem troubles. For vour copy, write to 


Sun Oil Company, Philadelphia 
3, Pa., Department I-12. 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 





Rigorous tests convinced BE-GE to 


use J-M Uneepac’ in their rugged cylinders 


Uneepac proves 


“N 


y, California, 
rial and agri 


yy 


it can handle shock pressures 


to 4,000 psi in three-year, life-test program 


e Be-Ge Manufacturing Company’s line of 
cylinders for their hydrauli 
» to year f day-in, day-out 

Be-GE engineers subjected J M 

Rod Packings to a 350,000-cycle 

Uneepac Piston Packings to a 
),000-cycle test a three-year program 


it proved Uneepac can take 


systems has to 


ab isc 


working pres 
ires t 2,500 psi 4,000 
psi. As proof of performance, Uneepac is now 
the specification packing on all BE-GE stand 
ird—and heavy-duty cylinders 

Pre ire-actuated Uneepac 


sealing in minimum 


shock pressures te 


Rings offer 


high-efficiency packing 


depth. Each ring provides an efficient, indi 


Circle 67 on Time-Saver Card 


vidual seal—nests with adjacent rings in an 
interlocking manner without compression ad- 
justment for true, multiple-ring action 

With Uneepac, 
sealing with fewer rings, smaller 
For quick, easy installation, 
Uneepac rings are self-centering, self-adjust 
ing. Make it a point to consider Uneepac 
Rings for every application requiring top 
packing efficiency and life 


you can achieve high- 
efficiency 


tuffing boxes 


Uneepac rings are available in all standard 
materials in a wide range of sizes for most rod 
and plunger applications. For further infor- 
mation, write to Johns-Manville, Box 14, New 
York 16, N.Y. 


J-M Clipper Seals— 
used as rod wipers in 
Be-Ge cylinders 
dirt out 


keep 


JOHNS MANVILLE 


Jouns-Manvitie 3/7) 


PRooucTsS 
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The Alkon 
“Piggy-Back” 


Announcing a new concept in valve design and mounting 


\ LKON’S new four-way valve represents a brand 


type sub-plated valve, conforming to JIC require- 


new approach to valve design. A balanced spool- 
ments, it has been specially created for mounting to 
any existing cylinder by coupling the sub-plate 
directly to the cylinder ports. 

full 14” 


able to any size pipe port to meet all user requirements. 


Two sizes and 14” capacities — are mount- 


Single or double solenoid assemblies fit the same 
standard envelope. There’s no constant bleeding of 
air when the miniaturized coils are energized con- 
tinuously. There’s no fear of coil burnouts because 
all coils are continuously rated from 6 to 220 volts 
de. 


ac or 


Coil power requirements are extremely low, ap- 
proximately two volt-amps ac. Current draw is less 


than 17 milliamperes at 110 volts ac. 


The Alkon “Piggy-Back” Valve features the same 
superior metal-to-metal hardened spool and body con- 
struction as other standard Alkon valves and is suit- 
able for operation to 175 psi. Spools are fitted to a 
precision tolerance of .00005 inches. 


For further information on the new Alkon “Piggy- 
Back” Valve, write Alkon Products Corporation, 200 
Central Avenue, Hawthorne, New Jersey. 


The Alkon 
“Piggy-Back”’ Valve 


Ss 


may also be used in the 





standard manner for 


cylinder actuation. 


e*eee3eeeee#ees¢e 
eee eseee#e#ee#ee#e 


ALKON PRODUCTS CORPORATION 


Manufacturers of precision pneumatic and hydraulic equipment 


200 Central Avenue, Hawthorne, N. J. 


1959 
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PRECISION-BUILT 


HYDRAULIC 


VALVES AND PUMPS... 
to YOUR specifications 


©... twenty years of specialized 


hydraulic valve and pump experience — 
newly enlarged, modernly equipped 
manufacturing facilities — an outstanding 
staff of thoroughly experienced craftsmen 
and an imposing list of satisfied customers 
is the best recommendation we can think 
of that you too will like our work. 


Hydraulic valve and pump building is a 
highly specialized field demanding skills 
and equipment which many important 
companies have found too costly to main- 
tain in their own plants. We are doing 
their work today. 


Why not invest a few minutes to hear the 
advantages of our service. It might well 
save you money and headaches. 








24301 Hoover Road, Warren Mich. 
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FLUID POWER PATENTS 





pump. Venting is through grooves milled in the top 
and bottom of the shoe. 

A coil spring holds the moveable shoe against the 
gears. Pump discharge passes through an orifice in 
the shoe. As pump flow increases, pressure drop across 
the orifice also increases. When the pressure drop ex- 
ceeds the spring force, the shoe is forced away from 


the gears. This allows fluid from the discharge side of 
the pump to flow around the gear teeth and back to 
the low pressure side. 

The pump gives constant delivery, above a minimum 
rpm, regardless of increases in input speed. Orifice 
size and spring force determine the capacity of the 
pump. 

U. S. Patent 2,855,854, Leslie L. Aspelin, assigned to 
Thompson Products, Inc.,-Cleveland, Ohio. 


Other Patents Issued 
FLUID POWER TRANSMISSION 


Vo. 2,858,802, by Henry C. Parsons, Leonard A. 
Dreisbach, and Edward J. Chondzinski, assigned to 
Vickers Inc., Detroit, Mich. 


HYDRAULIC VARIABLE SPEED GEAR 
No. 2,871,792 by Harold B. Mead, Ashford, England. 


HYDRAULIC POWER TRANSMISSION 


Vo. 2,871,798 by Hans J. Toma, Zurich, Switzerland. 
HYDRAULIC PUMP OR MOTOR 

Vo. 2,872,872 by Bartholomew F. Quintilian, as- 
signed to Gerotor May Corp., Baltimore, Maryland. 


HYDRAULIC POWER UNIT 
No. 2,872,875 by Joseph M. Mergen, Verona & 


Robert Tiedeman, assigned to Curtiss-Wright Corp. 
FLOW CONTROL VALVE 

Vo. 2,872,939 by Charles M. Terry, assigned to A. 
W. Cash Valve Manufacturing Corp. 


AIR LINE LUBRICATOR 
No. 2,873,818 by Edward W. Veres, assigned to 


Arrow Tools Inc., Chicago, Ill. 
SEALS FOR PRESSURE VESSELS 

Vo. 2,873,978 by Robert C. Wolfe & John C. Bowen, 
assigned to Pressure Products Industries Inc., Hat- 
boro, Pa. 


PRESSURE RELIEF VALVE 
Vo. 2,873,941 by Emil Kortchmar, Larchmont, N. Y. 
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MORE ABOUT THE GARLOCK 2000 


These cups 
are all 


leather, 
but they 


Each is impregnated for a particular hydraulic ap- 
plication. For example, one is soft and flexible for 
low pressures; another is semi-rigid for intermedi- 
ate pressures; the third is firm for high pressure, 
heavy duty jobs. 

In any of three leathers — BITAN* (retan), 
chrome, or oak — Garlock can furnish a complete 
line of specially-impregnated “U” and “V” pack- 
ings, molded cups, discs, washers, gaskets, flange 


(Ganntocx 





Gaskets, Oil Seals, Mechanical Seals, 


, 
Products 


Packings, 
Molded and Extruded Rubber, l’lasti« 


are not 
alike... 


or hat packings. Sizes range from 14” O.D. leather 
washers for needle valves to 99” O.D. “U” packings 
for heavy-duty hydraulic service. 

Make sure you specify the right leather. Talk it 
over with your Garlock representative. He will 
recommend from “the Garlock 2,000” ... two 
thousand different styles of*packings, gaskets, and 
seals for every need. Call him, or write for Leather 
Packing Folder AD-121. 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


For Prompt Service, contact one of our 30 sales 
offices and warehouses throughout the U. S. and Canada 





Canadian Division: The Garlock Packing Co. of Canada ltd 
Plastics Division: United States Gasket Company 





fost Huy because , 


piston-type 

oil relief 
by-pass valves 
for 0.E.M. or 
replacement 


QUICK 
DELIVERY 
—=—>*- 
Fulflo stocking policy and practice 
permits quick shipment from stock of 
most standard types. Shipment is 
usually made within 24 hours. 


TECHNICAL 
SERVICE 


Fulflo engineers are ready and 

able to help you with any valve problem. 
Modified standard or special valves 

can be provided for any need. 


WIDE RANGE 
OF TYPES 
AND SIZES 


¢ Standard and flanged models 

¢ Just 6 springs for pressures to 500# 

¢ Wide range of brass, cast iron or steel 
bodies . . . brass, steel or stainless 
pistons 

¢ Pipe sizes to 3” 

¢ SPECIALS to your requirements 


Write for “Fulflo Valves 
Mechanical Data Book” 


THE FULFLO SPECIALTIES CO., INC, 
415 FANCY AVENUE ¢ BLANCHESTER, OHIO 
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NEW 
PRODUCTS 


DOUBLE HYDRAULIC VALVE 
. . » either 3 or 4-way 


Features: Roller thrust bearings as- 
sure smooth action and low handle 
pressure. Motor switches can be 
added for ac or de operation. Valve 
for use in fork lifts, loaders, dozers, 


other road machinery, and machine 
tool applications 


Specifications: Sizes 2-40 gpm with 
detented or spring return handles 
Seals assure positive sealing at 
2500 psi for oil, and 2000 psi for 
water and air. 
Clark Engineering Co 
Racine, Wis 
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PIPE FITTINGS 
. . eliminate “leakers”’ 


Designation: Dryseal 


Features: Made of malleable duc- 
tile iron, increasing impact resist- 
ance to 40%. Threaded pipe sizes 
¥%y”-27 through 2”-11% in galvan- 
ized finished plated with brass di 


chromate or dull zine rust-proof. 
Completely interchangeable. 


Specifications: In tees, 45 and 90 
elbows, reducing couplings and 
tees, pipe caps , hex bushings, 
unions, and nipples. Meets NPTF 
standards. Pressures to 10,000 psi 
in pressure vessals, surge pressure 
over 5000 psi in hydraulic system 
applications. 
Pipe Fittings, Inc 
Wellington, Ohio 
Circle 313 on Time-Saver Card 
Continued on page 142 
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... specify REULAND spline-coupled pump mount motors 
...CUT SPACE NEEDS ALMOST 50%... AVAILABLE NOW IN 2 H.P THROUGH 50 H.P! 


Pump and motor become one with the new 
Reuland spline-coupled hydraulic pump 
hook-up. The pump shaft is connected di- 
rectly to the motor’s shaft inside the motor. 
Flexible couplings are eliminated pump 
mount platforms are eliminated... and the 
tank length can be reduced because almost 
50% less mounting area is required. Com- 
pact appearance is beautiful 


SPEEDY INSTALLATION 


Pump-to-motor hook-up is merely a matter of 
seconds. All you do is slip the spline coupling 
onto the pump shaft...and attach the pump to 
the endbell. This spline coupling is supplied 
with the motor and is precision mated for each 
make of pump. There’s no time wasted tinker- 
ing around... takes fraction of the 
ordinary time 


only a 


MODERN POWER FOR MODERN-DAY PRODUCTS 


REULAND MOTORS 


1959 


PRECISION ALIGNMENT 


Alignment is perfect automatically whether 
the installation is made out in the field or 
on the production line. This permits even 
unskilled workmen to handle this simple 
task without error. Also, by hooking the 
pump up at the point of bearing support 
within the motor, vibration is reduced to a 
new minimum. Operation is smooth, quiet 
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COSTS LESS...SAVES 
INSTALLATION LABOR... 
FITS ALL PUMPS...FILLS 
ALL POWER NEEDS - 
Ya-80 H.P. The Reuland spline-coupled 


unit is priced lower than a conventional set-up 

Saves you extra money by reducing instal 
lation costs. What's more, we can supply it to 
fit any make of pump you may be using... and 
to your exact power needs, from “% h.p 
through 50 h.p. So sure are we that it will be 
of help to you, we are offer 
ing to engineer a demonstra 
tion unit to your equipment, 
without the slightest obliga 
tion. These units are our best 


salesmen 
in Handy — Sent 


| * Free on Request 


REULAND ELECTRIC COMPANY 


WESTERN DIVISION: Alhambra, California 
EASTERN DIVISION: Howell, Michigan 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Our New General 
Catalog Will Come 


*Trademark Registered 
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“A.N.D.” and “M.S.” 
HYDRAULIC CONTOUR 
CUTTERS in stock 


A.N.D. 10050 internal MS33656, MS33657, 
MS33514, and 
MS33515 0.0, flat 
form tools 


NEW 
PRODUCTS 


OIL RECLAIMER 
. « « to 224 gph 


Designation: Model 300-X 


SERVO VALVE 

... rotary plate valving 
Designation: Model 200 

Features: Single-stage, 4-way flow- 
control valve for use in electro- 
hydraulic servosystems where 
ruggedness is important. Has 


Features: Fabricated in 2 sections. 
Consists of inlet and outlet oil 
pumps, vacuum pumps, electri- 
cally-heated vacuum vaporizer, 
automatic draining distillate tank, 
and duplex fuller’s earth filters. 
Centrally-located graphic 
panel. Duplicate set of pumps for 


Economy series; ad 
ntegral plain pilot 
Carbide tipped 
High speed stee 





control 


MS33514 internal 


Turret lathe and 


powerful de torque motor, for ove: 
Grill press series; 


13 Ibs of force. Unique rotary- 
plate valving principle provides a 
zero lap condition and is hydrauli- 
cally balanced. Operates at supp]; 
pressures as low as 50 psi. 


Solid carbide, carbide 
tipped, high speed 
steel models 





MS 16142 internal “ar . s 
Specifications: Supply pressures 50 

S.AE stand-by. All electrical controls and to 1000 psi. Maximum flow to .85 

motors furnished to JIC standards gpm. Top internal leakage is .06 
which may be operated gpm. Weighs 42 oz. Operating 
bleach and re- temperature range —65 to 265 F. 


Weavy oy series; 
eplaceabie carbide : . 
reamer or plain pilot ; Filters, 
art and HSS singly or together, 

duce acid in oil. 
The Hilliard Corp 
Elmira, N. Y 
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American Measurement & 
Control, Inc 
Waltham, Mass 
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Write for sizes and prices 


SONNET Tool and Mig. Co. 


80 North Prairie Avenue, Hawthorne, California 





GCREATER PROTECT/OW 
Yo Yous AIRLINE 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 
OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 
The FILTER removes solids .00039 and larger. 
Transparent bow! provides visibility. The 
REGULATOR can pass large volume with an 


unrestricted flow and minimum pressure drop. 
Self-bleeding, compact. 

The LUBRICATOR delivers desired volume of 
oll. Bow! can be refilled without shutting off 
air supply. 


Use a Wrench-Not a Hammer 
to Install Flexible Couplings 


Damage to shafts and couplings is avoided 
when the Magnaloy Series B Coupling is 
used. It features a separate, interchangeable, 
split hub which slips over the shaft end 
easily. Drawn to the coupling half by socket- 
head screws, tapered mating surfaces exert a 
vise-like grip on the shaft. The same screws, 
in other holes, release the coupling from the 
shaft. Learn more about Magnaloy cou- 
plings. Write today for the Magnaloy Catalog. 


DETROIT POWER COUPLING CO. 


992 West Seven Mile Road « Detroit 3, Michigan 


Altention 
Representatives 


MAGn~LOY 


FLEXIBLE DRIVE COUPLINGS 
DETROIT 3, MICHIGAN PATENTS PENOING 
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PRODUCTS 


46 VICTOR AVE., Div. 10 


The Air Trap is avto- 
matic and eliminates 
manual draining. 





HYDRAULIC FLUIDS 
. . for 500 F 


Designation: DLB Series 


Features: Fluids differ from poly 
alkylene glycols in that they are 
diethers and have no terminal hy- 
droxyl group. Impart improved vis- 
cosity-temperature characteristics 
Completely soluble in hydrocar- 
bons. Reduced chemical activity 
Suitable in preliminary findings as 
radiation-resistant at moderate 
levels, and below 500 F. 


Specifications: In three viscosity 
grades: Ucon lubricants DLB-62-E, 
DLB-140-E, and DLB-200-E, SUS 
at 100 F. 
Union Carbide Chemicals Co 
New York, N 
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GEAR PUMP 
in 4 pressure ranges 

Designation: Q7 Series 

Features: For either left or right- 
hand shaft rotation. Rota-Roll de- 
sign permits small inner roller, 
keved to shaft, to drive outer 
roller at 25% less than motor 


fF 


speed, for quiet operation and long 
life. Supplied with positive-acting 
piston relief valve. Piston hydrauli 
cally equalized to prevent sticking 
and desired pressure settings re- 
quire only screwdriver adjustment 


Specifications: Pressure ranges of 
20-40, 40-80, 80-150, and 150-300 
psi. Pump capacities range from 
38-41 gph at 1200 rpm, and from 
537-62 gph at 1800 rpm. 
Sundstrand Hydraulic Div 
ndstrand Machine Tool C« 
Rockford, Ill 
Circle 317 on Time-Saver Card 


NEW MUFFLER 
saves space 


Designation: Radial Multi-pass Ato 
muffler 


Features: Achieves compactness by 
using directional vane which chan 
nels exhaust air into four silencing 


April, 1959 


chambers. Large exhaust surface 


disperses air over immense area. 


Noise silenced by using principle 
of equal and opposite cancelling 
forces. Requires no special tools for 


installation and may be mounted in 
any position 
Specifications: Exhaust port open- 
ings from 3” to 6”. 
Allied Witan Co. 
Cleveland, Ohio 
Circle 318 on Time-Saver Card 


PRESSURE SWITCH 

. « « is explosion-proof 
Designation: Waterproof, explo- 
sion-proof control suitable for haz- 
ardous locations. Pressure settings 


Continued on next page 


CARDWELL ELECTRIC- 
HYDRAULIC CONTROLS 


Cardwell has specialized for many years in the inter- 
pretation of specific problems in design and execution of 
control panels and consoles, paying particular attention 
to space requirements and ease of access to components 


Do you have a problem for us to solve? 


ARDWELL MACHINE COMPANY 


Franklin at 19th St., Richmond 11, Virginia ¢ Phone Milton 4-4593 





Circle 26 on Time-Saver Card 
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WAGNER SYSTEMS applied by 
Experienced Application Engineers 
COMPLETE ... CONVENIENTLY PACKED 








Don't just guess about the parts you 
need Look to Wagner for numerous WAG N ER 


air and hydraulic systems to supply the 
FAIL-SAFE emer- 


muscle power for 


gency braking... HIGH CONTROLLED ELECTRIC 


force actuations...REMOTE CON- 


TROLLED system actuation. Your Corporation 


Wagner Systems Engineer is backed by 


many years of experience in braking 6387 Plymouth Ave. 
and control system design. Call him St. Louis 14, Mo. 


today. 


Long Life—Dependable... 


4 
VALVES 


Guided 
Piston Type 


@ Designed for con- 
tinuous operation 


@ Quiet 


@ Good low pressure 
regulation 


@ Fast response 


@ Hardened parts 


Write for 
detailed information 


luid 
ontrols, inc. 





wise-3 Ler 






SPECIFICATIONS: 


® For oil © Flows: to 20 gpm 


® Adj. Ranges: 0 to 30 psi e 0 to 75 psi 
Oto 150 psi e@ 0 to 200 psi @ 0 to 250 psi 


0 to 300 psi @ 0 to 600 psi 


® Pipe Sizes: 4", %”, Vo” and %” NPTF 


anufacturers of Hydraulic Valves and Gevices 


Relief Valves © Check Valves © festrictor Volves 
Needle Valves * Pilot Check Valves © Special Valves 
Pressure Compensated Flow Regulators 











Member of National Fluid Power Assoc. 
Circle 44 on Time-Saver Card 
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1284 N. CENTER STREET © MENTOR, OHIO 


NEW 
PRODUCTS 


made by turning knurled knob 
against calibrated control. Lock 
setting with socket wrench and 
protect with tamper-proof screw-on 


» 


cap. Cast iron base, aluminum 





cover. 
Specifications: Pressure from 10 to 
1700 psi. Proof pressure of 2500 
psi, maximum pressure of 3500 
Available in NO, NC, double throw 
with no neutral position. Rated for 
15 and 20 amps at 115/230 volts 
ac. Single-pole switches suitable 
for room temperatures to 180 F 

United Electric Controls Co 

Watertown, Mass 
Circle 319 on Time-Saver Card 


THREAD PROTECTORS 
. . are color coded 


Features: Color-coded to simplify 
inventory operations. Easy-to-read 
size measurements molded _ into 
plug bottom. Outside wall tapered 








=, 


¢ 


to match pipe thread surface. In- 
side wall is vertical, assuring addi- 
tional wall thickness provided at 
points of stress. 


Specifications: Sizes 4%" to 1”. 


Protector Products, Inc 
Cleveland, Ohio 


Circle 320 on Time-Saver Card 


APPLIED HYDRAULICS & PNEUMATICS 


ANTI-SEIZE SEALANT 
for 50,000 psi 
Led-Plate 
Features: Stops leaks from large di- 
ameter threads and coarse fittings, 


in welded flanges that have be- 
distorted. Good for 


Designation: 


come oval 
clean-out plugs. 


Specifications: For high tempera- 
tures, 350 to +2987 F. Pres- 
sures to 50,000 psi hydraulic 
Armite Laboratories 
Los Angeles, Calif 
Circle 321 on Time-Saver Card 


SWIVEL JOINT 
. « provides many services 


Designation: DS Series 


Features: Features interchangea- 
bility of packing to provide for 
multiple services. Handles fluids be- 


40 F and +-400 F at 300 


tween 





psi internal pressure. Top tempera 
ture rating is 600 F at 200 psi for 
wecasional swing or oscillating ser 
vices. Joint enable 
replacement of packing seals with 
out removing joint from line 


designed to 


Specifications: Sizes *s” through 
1” in six of eight basic swivel joint 
designs. Joint metal is 1040 steel 
Chiksan C 
Brea, Calif 
Circle 322 on Time-Saver Card 


PLUG VALVE 
. can not stick 


Designation: Series D 





Features: Stronger and 40% lighter 


than conventional tapered plug 
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valves. Needs approximately 50% 
less turning force, can be over- 
hauled in the lines, and can be 
lubricated or non-lubri- 
cated service. Needs no adjustment 
and cannot stick due to straight 
evlindrical seat with floating seg- 


used in 


ment design 


Specifications: Designed to func- 
tion between —40 and 250 F. In 1” 
and 2” sizes, with %” and 134” 


diameter round openings. For 5000, 
10,000, and 15,000 psi. A 3000 psi 
unde development 


Features: 
model 

Hamer Valves, !n ports, 
Long Beach, Calif 


Circle 323 on Time-Saver Card 


many systems. 
Continued on next page 





IN-LINE “T” FILTERS 
for ground equipment 


Designation: Model 12680 





Can be supplied with 
different flange sizes, NPT or AND 
making simple adaption to 


Element is stainless 


Nopak “las Value Valves 


for Every Control Requirement 


e The complete line of Nopak Valves offers you a wide choice of models 
el nw to meet practically any problem in the precision control of fluid 


power. 
both hand and foot models, 
valves, and Nopak-matic Valves. 


Nopak-matic Pilot Operated 
Air Control Valves 
1,” 34" 14", 


Nopak-matic Valves are available in % 
or 3%” pipe sizes for 2- or 3-way Normally Open or 
Normally Closed operation with Master (air) Sin 
gle or Double Solenoid Heads. All 4-Way valves 
are available as standard, with choice of side or 
bottom ported sub-plates. They are equipped with 


standard voltage A-C Solenoids available from stock 
almost anywhere. 
150 p.s.i., 
operation. 


They operate at air pressures to 
but can be readily modified for vacuum 


draulic line pressures to 250 p.s.i 


immediate opening to full pipe 
4” to 2”. 





NOPAK 2- 3- AND 4-WAY FOOT VALVES incorporate 
all of the features of NOPAK hand operated disc- 
type valves including the lapped-disc design and 
packless construction. They are available in 3 types 
which are adaptable to a wide variety of control needs. 
Pipe sizes from 14” to 1” for pressures to 125 p.s.i 


the other. Features: quick, 


to 1 


Write for Illustrated Literature 


NOPAK 


GALLAND-HENNING NOPAK DIVISION 2743 


Circle 47 on Time-Saver Card 





eliminates packing, prolongs valve life 


area 


without tools; greater capacity; easy 
of compact in-line design; fit in tight places; 
rust and corrosion proof materials. Pipe sizes from 4” 


South 31st St. 





Series 410, 


4-Way 


It includes the famous Nopak packless rotating disc valves in 
Flotrol speed control valves, reciprocating 


Series 310, 
3-Way 


NOPAK 2- 3- AND 4-WAY HAND VALVES are used to 
control single or double- acting cylinders at air or hy- 
Precision lapped seal 
Disc rotating at 


right angle to stream flow permits throttling action or 
Pipe sizes from 





NOPAK FLOTROL SPEED CONTROL VALVES provide uniform 
control of cylinder speed in one direction, free flow in 


easy, precision adjustment 


installation because 


made of 


VALVES and 
CYLINDERS 


* Milwaukee 46, Wis. 


A8.642-1P 


145 








ar 


1 +a var ars 


~ 


iste 


a 





PAYNE NON-SEPARATOR 
TYPE ACCUMULATORS AND 
DESURGERS FOR WATER, 
OIL, AND DISTILLATES 


This Payne accumulator is built 
especially for fluid storage and pump 
desurger applications. Construction 
is similar to other Payne non-sep- 
arator type accumulators except for 
the shutoff valve, which is in two 
parts. An oversize packing element 
is attached to the float and seats on 
the lower element, which is set in 
the accumulator shell. The all metal 
Hoat moves freely in the vertical 
accumulator and seats firmly when 
the fluid level reaches its low posi- 
tion. Nitrogen pre-charge is posi- 
tively retained, and there is no vortex 
effect 
float seats first on the Hycar rubber 
element and then effects a metal to 
Repairs are 


The removable valve on the 


metal secondary seal 
safe, easy, and inexpensive. These ac- 
cumulators are built in sizes from one 
to sixty gallons with maximum work- 
ing pressure to 6,000 psi. Any volume 


is available with multiple units. 


Pp ¥ 
MANUFACTURING COMPANY INC 
P.O. Box 9364 Houston 11, Texas 





Circle 97 on Time-Saver Card 
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PRODUCTS 





steel Poromesh sintered-wire. Com- 
bines with silver-soldered joints to 
withstand temperatures of 500 F 
Elements easily cleaned for reuse 
Head and bowl are carbon steel 
electroless-plated for top corrosion 
resistance. 


Specifications: Liquid to 150 gpm. 
Pore sizes from 5-250 microns 
Head and bow! stressed for 3000 
and 5000 psi systems with 4:1 


safety factors on burst AND 
10050-4 pressure taps facilitate 
mounting of pressure gages. Ports 


are AND 10050 or NPT to 2-in 
tube size. Weld-neck flanges to 
}-in. size 

Bendix Filter Div 


Bendix Aviation Corp 
Madison Hts., Mich 


Circle 324 on Time-Saver Card 


FLEXIBLE COUPLING 
in four sizes 

Designation: Series 400 

Features: For use on direct-driven 
machinery where torque is not ex- 
cessive in relation to shaft diamete: 
Four studs and sleeve bearings 
provide positive, resilient drive 
No lubrication required. Cast semi- 
steel flanges accurately machined 
on periphery and face to simplify 





checking alignment with feele: 


gauge or straight edge 
Specifications: Sizes 1%”, 154”, 
2%", 234” maximum bores with 
standard square keys. 
Ajax Flexible Coupling Co., Inc 
Westfield, N. Y 
Circle 325 on Time-Saver Card 


PORTABLE POWER UNIT 
. to 3000 psi 


Designation: Pack-Horse 


Features: High-capacity power unit 
for use with all types of hydraulic 


components. Maintains desired 


pressure, instantaneous full pressure 
supply when needed, Suitable fo: 
standby power source. Has neces- 
sary safety and control features. 
Intregal heat exchanger insures 
cool operation. Portable for versa- 
tile general shop usage. 


. 
COVER REMOVED 





Specifications: Capacity to 3.5 
gpm. Pressures to 3000 psi; 6000 
psi on another model. Overall di 


"7 


mensions 31”x16”x15 
M. B. Sturgis, Inc. 
St. Louis, Mo. 
Circle 326 on Time-Saver Card 


RELIEF VALVES 
. « to 130 gpm capacity 


Features: Controls pressure in hy 
draulic, lubricating, and fuel svs- 
tems. Pilot-operated, valve is chat- 
ter free. Negligible variations in 





pressure rise and hyterisis curves 
Cartridge design permits overhaul 
without disconnecting lines and 
fittings. Internal leakage at top 
pressure is 5 cu.in./min. External 
leakage is zero. 


Specifications: Capacity is 130 
gpm. Externally adjustable pres- 
sure from 50-1200 psi. Pressure 


rise only 15 psi at 55 gmp. Weighs 
only 4 lb., 11 oz. Designed for 
3000 psi proof pressure and above 
1000 psi burst. 
Fluid Regulators Corp 
Painesville, Ohic 
Circle 327 on Time-Saver Card 


PRESSURE PLUGS 
. . are flush-seating 

Designation: Unbrako LevL-Seal 

Features: Permits smaller design 

clearances, eliminates hazard of 

protruding plugs. Seat virtually 

level with material into which they 
Continued on page 1/48 
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10 minutes for 
complete pump 
overhaul... 


why put up with 
=>4 ol-Jal-iha-mmeo le) Zam alaal— 
Tale MmalleiaMma-)el-limerel-)e-¥¢ 


on the spot Without removing the pump from the vehicle, and without 
maintenance with disconnecting hydraulic lines, the new Vickers “High 


Performance” pump can be completely overhauled by simply 
IcK FE Qe inserting a new pumping cartridge. The pumping cartridge 
. contains all wearing parts in one replaceable unit and 








“High Performance” Pumps* results in new pump performance. Write for 
keeps your jobs on schedule Bulletin No. M5108 for performance characteristics. 


"PATS. & PATS. PENDING 


ver and you have tl 
nt of a new pump ready f 


troubie-! 


Application Engineering Offices: « ATLANTA « CHICAGO e« CINCINNATI 


VICKERS INCORPORATED CLEVELAND «+ DETROIT «+ GRAND RAPIDS + HOUSTON « LOS ANGELES 


DIVISION OF SPERRY RAND CORPORATION AREA (EL Segundo) « MINNEAPOLIS « NEW YORK AREA (Springfield, N.J 
PHILADELPHIA AREA (Media) . PITTSBURGH AREA (MI. Lebanon 


Mobile Hydraulics Division PORTLAND, ORE. « ROCHESTER « SAN FRANCISCO AREA (Berkeley) 
SEATTLE » ST. LOUIS + TULSA 


ADMINISTRATIVE and ENGINEERING CENTER ALSO SOLD AND SERVICED IN AUSTRALIA, ENGLAND, GERMANY & JAPAN 
Department 1474 . Detroit 32, Michigan IN CANADA: Vickers-Sperry of Canada, Lid., Toronto, Montreal & Vancouver 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


rcle 132 on Time-Saver Card 





George - d@raulic rem weer 


V-rings on our hy 
out fast and don't seal well. Solutio 


aoe 


possible fit and extra-long service life. 

Use R/M Vee-Flex Rings on hy- 
draulic rams, steam or air rods, hot 
curvature of the surface which touches oil pumps, outside-packed plunger 
pumps, food handling machinery or 
accumulator and elevator rams on oil 


Ravbestos Manhattan Vee I lex® Rings 
maintenance problems and 


Convex 


cut your 


give you better performance 


the next ring makes them self-sealing, 
Hydraulic pressure 


stroke produces seal against stuffing 


self-adjusting 
or water service 

R/M have 
wealth of experience in manufacturing 
packings and gasket materials to sat- 
isfy the most exacting requirements of 
industry. This experience is at your 
call on R/M! 
A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Flex, Vee-Square 
* GASKET MATERIALS: “TEFLON’'* PRODUCTS. SEE YOUR R/M DISTRIBUTOR 


*A Du Pont trademark 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


box wall and against adjacent ring engineers amassed a 

Not only better design, but also bet 
ter construction. Fabric is deeply pene 
trated by compound to provide longer, 
more Precision 
molding and trimming for the best 


ac pendable weal 
disposal 


R/M MAKE 


Universal Plastic, and “versi-pak 











RAYBESTOS-MANHATTAN, INC. Mechanical Packings « Asbest Textiles ¢ Industrial Rubber « Engineered Plastics 
tered Metal Products « Abrasive and Dian i Wheels « Rubber Covered Equipment « Brake Linings 
Brake 8 ks © Clutch Facings . Industria! Adhesives . Laundry Pads and Covers 


Circle 104 on Time-Saver Card 


Bowling Balls « 


Nisa, 
PRODUCTS 


are threaded. Has different taper 
from that of the tapped hole, pro- 
viding positive leak-proof seal with- 
out compound even under high 
fluid pressure. 

Specifications: Sizes 1/16 to 1%". 
Material is alloy steel, heat treated 


for maximum strength. Segmented, 
annular groove or ring on top face 
of each plug readily identifies %s- 
inch taper. 
Standard Pressed Stee! Co 
Jenkintown, Pa 


Circle 328 on Time-Saver Card 


PRESSURE GAUGE 
. has safety features 


tube 
Removy 


Features: Safety-wrapped 
smothers explosive action 
able armor plate dial-backing con 


fines explosive fore c Solid-backed 


‘ 


3) 


BLOW OVT PLUG: 


to give equal protection in areas 
back of the installation. Blow-out 
plugs prevent buildup of pressuré 
within gauge case, and safety-glass 
lens prov ide protection to per 


sonnel 

Specifications: Case types A, B, ¢ 
D, E, F. H, and N in 34”, 442”, 6” 
82” and 12” dial size gauges 


Kunkle Valve Co 
Fort Wayne, Ind 


Circle 329 on Time-Saver Card 


APPLIED HYDRAULICS & PNEUMATICS 





FLUID FILTERS 


. . in new sizes 
Designation: Tell-Tale 


Features: New 30, 60 gpm sizes. 
Indication given when filter cart- 


cleaning. Normal 
cleaning in five minutes as only end 


ridge requires 
plate is removed. Size 30 gpm is 
plain, size 60 gpm has “pleated 


surtace 


Specifications Units available in 
5. 10. 20. 30. 50. 60. 75. 100. 150 
200 gpm. Filters to 400 psi 

The Rosean Cx 

Hazel Park, Mich 


Circle 330 on Time-Saver Card 


PORT FITTING 


eliminates sealants 
Designation: Swagelok Fitting 


Features Has tapered pipe threads 
permitting connection to existing 
female pipe thread. Secures with 


Seal built 


out sealants integrally 


ao 


nto body of fitting. For pressure 
connection or high vacuum appli- 
cations with most rigid leak-proof 
requirements. No special tools on 


ounterboring necessar\ 


Specifications: Available in all ma- 
chinable metals and plastics in 
sizes for 1/16” through 1” O.D 
tubing 
Crawford Fittir 4 Co 
Cleveland, Ohic 
Circle 331 on Time-Saver Card 


THREADED ADAPTERS 
. . in stainless steel 


Features: Augment standard line of 
tube fittings in both Triple-lok flare 
and Ferulok flareless types. Have 
Drvseal threads 


Include standard 


Specifications : 
shapes from %%" to '% pipe thread 
Parker Fittings G Hose Div 
Parker-Hannifin Corp 
Cleveland, Ot 
Circle 332 on Time-Saver Card 


Continued on next page 
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NGS ARE ENG! 
‘ ON AND HIGH WEAR 


Low FRICT 
RESISTANCE. 


o& RBYNA-N 


Homogeneous V-packing rings by R/M 
are engineered and precision molded to 
give you your best solution to many 
touchy problems. With a Neoprene 
base, they provide you with low friction, 
low swelling, and high wear-resisting 
characteristics. Buna-N based R/M 
V-rings offer, in addition, exceptionally 
high oil resistance. 

Whichever type is best for your par- 
ticular applications, you can be sure that 


NEERED FOR 


is NEoPRENE 


BETTER FOR. 
youR APPRICA TION 


V-rings molded by R/M meet the most 
exacting dimensional requirements. They 
are cleanly, sharply molded to precision 
tolerances. Available in sizes from 

to 15 in. ID. 

R/M’'s engineers have amassed a 
wealth of experience in manufacturing 
packings and gasket materials to mect 
the most exacting requirements of in- 
dustry. This experience is at your dis- 
posal—call on R/M! 


R/M's complete line of mechanical packings includes Vee-Flex* and Vee-Square* Packings, 
Homogeneous V-Rings, and Fabric Piston Cups. Write for complete information 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles * Industrial Rubber « Engineered Plastics 


Sintered Metal Products e Abrasive and Diamond Wheels « Rubber Covered Equipment e 
Brake Blocks « Clutch Facings e¢ Industrial Adhesives « Laundry Pads and Covers « 


Brake Linings 
Bowling Balls 


Circle 105 on Time-Saver Card 
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NEW 
PRODUCTS 


SLIDING-SEAL VALVE 

has threaded ports 
Features: Suited for operating sin 
icting air cylinders 
Piping 


gle w double 
with a 3” diameter bore 
exhaust air to neutral point elimi 


nates air blasts and noises. Any port 


Wa 


HYDRAULIC 


can be inlet. Adjacent ports are 


outlet or cylinder ports and remain 


9 EZ 
- Ee 
i g 

aes) “ty 


ing port on 4-way valve becomes 
exhaust, eliminating criss-cross pip 
ing. Dise design with minimum of 
replaceable working parts. In stain- 


Tile 
HU 


FILTERS 


for Hydraulic and Oil 


Re-circulating Machinery 


Capital Hydraulic Filter Units are 
smaller than ordinary filters but with 
filtering capacity equal or superior to 
many larger filters. Small size permits 
greater latitude in design, particularly 
where space is restricted, 

Capital Filter Units are designed with 
one-piece construction no screws or 
nuts to work loose and be lost or mis- 
laid. Simple and easy to clean by any 
method 

Made from specially designed woven 
Monel wire, with narrow corrugations 
presenting the greatest filtering area 
Monel support supplies extra sturdiness. 


Capital Filter Units are made in 4 Types: 


* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type). 

* MONO-BILT Standard All Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 
Metal Insert and Cadmium Plated Top 
and Bottom 


* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 


Built from Monel Metal they are im- 
pervious to rust and corrosion, 


Capital 
Line Type 
Filter 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
Circle 25 on Time-Saver Card 


less steel or bronze. O-ring, spring 
interchangeable. Hand or mechani- 
cal actuation. 
Specifications: Has 44 NPT ports 
Flow capacity of 55 cfm. In 2, 3 
or 4-way types. 

A. Schrader’s Son 


Div. Scovill Mfg. Co 
Brooklyn, N. Y 


Circle 333 on Time-Saver Card 


COOLING UNITS 


. . are mobile 


Features: Controls temperature and 
circulates hydraulic oils or elec- 


tronic cooling fluids. Heat ex- 


changers either water or air cooled 
For low viscosity fluids, unit may 
be furnished with pumps having 
special Teflon seals 
Young Radiator Co 
Racine, Wis 
Circle 334 on Time-Saver Card 


NEW DIRECTIONAL VALVES 
. « for 3000 psi circuits 


Designation: Model 6100 


Features: Large, unrestricted pass- 
age to allow greater flow capacity. 
Piston has extra-long sealing sur- 
faces and spool is shock resistant 
by metering fluid with its scalloped 
design. Sub-plate mounted and 
manually controlled by lever. Avail- 
able in five actions. 

Continued on page 152 
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“FIRST CHOICE 
OF THE LEADING MAKERS 
OF DIE CASTING MACHINES” 
Me, 


ee _ a 


Birr 
a 


—_— 


Photo courtesy 
Cast-Master, Inc., 
Cleveland, Ohio 


HENRY VOGT MACHINE CO. 
P.O. Box 1918 
Lovisville 1, Kentucky 


SALES OFFICES: 
New York, Chicago, Cleveland, Dallas, Philadelphia 
St. Lovis, Charleston, W. Va., Cincinnati 

OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, Fittings and Flanges in a complete range of 
sizes © Petroleum Refinery and Chemical Plant Equipment * Steam 
Generators * Heat Exchangers e Ice Making & Refrigerating Equipment 


April, 1959 


Modern die casting machine operation 
involves the use of standard hydraulic 
oils as well as special non-inflammable 
oils which must be safely and 
positively controlled at pressures from 
800 pounds up to 4000 pounds 

per square inch. 

Vogt drop forged steel valves, fittings, 
flanges and unions are unsurpassed 
for these rigorous duties and are 
standard equipment on the leading 


makes of die casting machines, 


Consult Catalog F-9 for 
the complete line of Drop 
Forged Steel Valves, 
Fittings and Flanges. 


A 


. 


=" 


;: 
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Circle 91 on Time Saver Card 
piece” hydraulic pipe and tube as- 
~ = VW semblies. Provides secure attach 


ment of hose assemblies with 4 


PRODUCTS bolt, split-flange and O-ring flange 

j | head coupling, or direct attach- 

the SIZES ment to valve, pump ports, tubing 
i bers. 
you need Specifications: In seven basic spool ~ oT 


to Save designs and sizes %4” to 2”. To Anchor Coupling Co., Inc 
Libertyville, |!!! 
3000 psi. 


Circle 336 on Time-S Card 
space and ‘ Rivett Inc incle 396 on Time-Saver Cat 


Boston, Mass 


money ! Circle 335 on Time-Saver Card CONTROL VALVES 
Never before available! Precision-built . . . for 5000 psi 


age nay Ragredlsgpadln agp th lhe Bam WELD FITTINGS Features: Aluminum, bronze or 
size ee See Se pe ates (76 on Raging oP mga 
space and permit actuation never before -F relding : pons i ak-tree eration 
feasible in confined areas. Reduced Features: For welding to ends of Sleeve-type construction maintains 
overall dimensions insure easier, less perfect alignment of valve stem 
ot On-Oy en woe at ~~" and seats. All fully balanced. 

psi, Oil-Dyne cylinders may be used a ogs as : a é > 
lower pressures to provide even greater Specifications: Offered in 2 and 3- 
savings. 14” to 4” bore sizes; stroke way types, NO or NC, and 
lengths to 72”; complete line of mount through 3 inch NPT sizes. Dia 
ings. Write for new cylinder catalog. phragm operating pressure is 35 to 
40 psi ait 


pipe or tubing and in a “saddle” 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


+ PUMPS ft 
* CYLINDERS Circle 337 on Time-Saver Card 
+ PRESSURE SWITCHES 

» VALVES 


~ ACCESSORIES LINE STRAINERS 


oo de of alumi 
OIL-DYINE | design for welding into the pips : es “ ecco gap 


INC. between ends. Easier custom pro- Designation: 1S7-F & 187-FA 
2115C West Marquette Road, — 36, ill. duction and installation of “one Features: Lightweight aluminum 


Vel iteesccceees | NO ALONG THE LINE 
At a fraction of present cost 
of installing RIGID PIPING! 

5 for $4.45 


ORDER STO-1 for 
%" TUBING; STO-2 


‘ FOR ,” TUBING 
SLIP “STO” ON DRILL OR PUNCH ° 
TUBE AND TUBING AND SCREW 


SOLDER HERE IN FITTING 





No need NOW for complicated manifolding or 
rigid piping with this latest CLIPPARD 
MINIMATIC time and money saver! Just string 
CLIPPARD SOLDER TUBE OUTLETS like beads 
QUALITY FEATURES: to any desired position, even on curves, sweat 
: solder, drill or punch tubing and blow out chips. 
Aim-Mrre Cylinders—made in Single 1 Ground and polished Then simply screw in any of CLIPPARD’S large assortment of 
or Double Acting Series, in 4 mount- steel ram fittings or quick-connects, and you have outlets where you want 
ing types, are high quality cylinders 2 Brass, true-bore them! Order NOW from nearest distributor or direct. Do you 
at a low price. Simple, rugged design cylinders have our literature showing — MINIMATICS line? 

and compact construction give them 


long life, permit easy mounting on 3 High strength Cpperd ter” _inperd 


jigs, fixtures, tools, or machines. aluminum alley 


Used wherever power holding, push- ; { 
ing, pulling, or lifting is required, cyllader heads Maimstic wv“, 
Am-Mrre Cylinders will meet your 4 Bronze oilless ram TRADE MARK 


most exacting requirements of de- bushing MINIATURE AIR VALVES, CYLINDERS, 
pendability and long life. Write for SOLENOIDS, FITTINGS, ACCESSORIES 


complete catalog and prices. 5 Five steel tie reds Write NOW for NEW Bulletin MA >> aad 


Chippard INSTRUMENT LABORATORY, INC. 


DEVICES, inc. 7386 Colerain Rd., Cincinnati 39, O. * Phone: JAckson 1-4261 
4401 W. Kinzie St., Chicago 24, il! Manutacturers of Miniature Pneumatic Devices, RF. Coils, Electronic Equipment 
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Corrosion resistant and rust proof. 
Woven mesh brass screen, rein- 
forced with cage. Screen bottom 
open area three times pipe size. 


Specifications: Sizes *4” through 
1”. Screwed ends on 187-A, flanged 
on 187-FA. Rated for 75 psi and 
250° F. Mesh sizes 14, 20, 40, 60 
or dv with 100 200. 300 on 
speci il orde I 
OPW -Jordar 
Cincinnati, Ohi 
Circle 338 on Time-Saver Card 


POWER UNITS 
. . to 2000 psi 


Features: Complete hydraulic pow 
er unit ready for installation as 
original or replacement. All welded 
reservoir tank with removable 


cover. Gear-type with built-in over- 
load relief valve. Has oil filter, air 
filter breather, oil level gauge and 
pressure gauge as standard equip 
ment 

Specifications: Tanks in 5, 10, and 
25 gals. Single or three phase op 
eration with 4% to 3 hp motor and 
flow rates from % to 4 gpm 

E ex Conve yor Inc 
Nutley, N. | 
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COPPER, TIN, LEAD, ZINC BRONZES 


— 7 


Hilti 


You machine better and faster with 


SHENANGO CAST BAR STOCK 


Because Shenango tubular stock is centrifugally cast, impurities 


and pockets are forced out of the metal in the molten stage. 
Moreover the grain is finer, pressure-dense and more uniform. 
This results in smoother machining, better control, and less 
waste of time and metal. 

Made of high-strength Meehanite metal or long-lasting 
bronze, Shenango tubular stock comes in a complete range of 
I.D. and O.D. sizes. Its lengths go up to 20 feet, depending on 
diameter, which keeps cut-off waste to a minimum. 

While the demand for Shenango bar stock is largely tubular 

solid round, square, hexagonal, rectangular and other 
special shapes are readily available. 

It will pay you to specify Shenango bar stock for longer 
wear, greater strength, fewer rejects . . . and lower over-all 
cost. For full information, write to: The Centrifugally Cast Prod- 
ucts Division of The Shenango Furnace Company, Dover, Ohio. 


CENTRIFUGAL 
CASTINGS 


MONEL METAL «+ WNI-RESIST + MEEHANITE’ METAL + ALLOY IRONS 
Circle 117 on Time-Saver Card 





ALUMINUM AND MANGANESE BRONZES 


Air 150 psi 

Hydraulic up to 1500 psi 
Meet JIC Standards 
Series 101A 


O-M Cylinders 
Fit Where Others Won't 


THESE original space-saving O-M cyl- 
ders do more than fit into unusually 
close quarters too small to accommo- 
late tie-rod cylinders of the same size 
bore. They save weight, improve ap- 
yearance and assure smooth, depend 
ble performance within a wide range 
operating pressures. In addition, 
are readily modified to serve in 
special applications, requiring semi- 
standard cylinders. And, the O-M In- 
ternal Locking Key, that makes it pos- 
sible to orient the ports to any position, 
simplifies disassembly, inspection and 
service, eliminating alignment prob- 
ems upon assembly. Completely inter- 
hangeable mounts and parts 
Available in 1 to 8 bores with stand- 
ard or heavy-duty piston rods 
Mail coupon today for 28-page Bulletin 
101A replete with engineering drawings 
»f cylinders, mounts, mounting brack- 
ets, capacity chart, and other perform- 


ance data 


ORTMAN-MILLER MACHINE CO 


1 143rd Street 
Hammond, indiana 


[) Have representative call 
C) Send Bulletin 101A 


Position 


Zone State 


fC ee ew ew ew ew ew wwe eww ee eee eee 
Come ee ee eee ee eee enmene 
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REGULATOR PILOT 


For reducing fluid 


stage. Pilot uses 20 to 75 psi ait 
or water pressure to actuate con- 
trol valve. Used with single o1 


double seat valves, %” to 12” in- 


clusive. Easily modified for reverse 
action. Two-color catalog sheet 
contains photo, diagram of valve. 


plus features, applications, installa- 


tion and ordering information, and 

material list. Pilot is Fig. 8000 

Atlas Valve Co., Newark, N. J. 
Circle 410 on Time-Saver Card 


TUBE FITTINGS 


In all sizes from %” to 2%”. New 
28-page catalog divided into three 
sections covering self-flaring fit- 
ings, no-flare fittings, and flare- 
type fittings. Each section contains 
information on design and installa- 
tion of particular type, plus de- 
tailed dimensional and engineer- 
ing specifications. Catalog 556 
Flodar Corp., Cleveland, Ohio 

Circle 411 on Time-Saver Card 


PLASTIC CLOSURES 

“200” Series of tapered closures 
designed for use as cap or plug 
to seal out dust and dirt. Taper 
increases closures’ range of usage 
Series of two-color price lists in- 
clude dimensions, other specifica- 
tions in easy-to-read tinted charts 
Forms available for industrial clo 
sures, circular vac-tite box, self- 
sealing caps, flange caps, electrical 
connectors, long tube caps. Clover 
Industries, Inc., Plastics Division, 
Tonawanda, N. Y 
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VALVES 


Complete valve line described 
in illustrated 20-page Catalog 59- 
60. In three sections for oil, water, 
or air. Features manual, foot-op- 
erated, and solenoid valves. Over- 
all pressure range from vacuum 
to 10,000 psi. Typical flow pat- 
terns and photos of specific valves, 
port sizes, ordering data, and 
valve numbers shown. Barksdale 


Valves, Los Angeles, Calif. 
Circle 413 on Time-Saver Card 


pressure 
within fractions of one psi in one 


O-RINGS 
Eight-page booklet 


sign and functional considerations 
for seal application, including two 
pages of cross-reference tables. 
Design data given for dynamic 
and static seals, with cross-section 
dimensional drawings. Nichols En- 
gineering Inc., Shelton, Conn. 
Circle 414 on Time-Saver Card 


gives de- 


ADJUSTABLE UNION 


Flareless union as an assembly 
aid in hydraulic and fluid systems 
requiring high degree of space 
utilization. Available in -4, -6, -8 
-10, -12, -16, -20 sizes. For 3000 
psi. Two-color catalog sheet gives 
service range and installation pro- 
cedure, plus size and dimensions 
by part number. The Weather 
head Co., Aviation and Missile 
Group, Cleveland, Ohio. 
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HOSE ASSEMBLIES 
Serviceable types for fire-resist 
ant hydraulic fluids, durable types 
for heavy-duty operation, resist- 
ant to shock loads, and tested 
to 7500 psi. Straight-through as- 
semblies crimped on a mandrel 
Two-colors. Seven models shown 
in photos with specifications. Ten 
KRIMP-LOK ends pictured in di 
mensional drawings with descrip 
tions. Size table, ordering instruc- 
tions, and photos of hose end 
adapters. Catalog 4501. Parker-Fit 
tings & Hose Division, Parker 
Hannifin Corp., Cleveland, Ohio 
Circle 416 on Time-Saver Card 


DIFFERENTIAL PRESSURE 
INDICATOR 

Detects clogging of filters, re- 
ports excessive drop, and detects 
insufficient or excessive flow. Inlet 
pressure to 5000 psi, differential 
pressure from 2 to 100 psi. Tem- 


perature range —65 to +275 F 
Two-color bulletin has photograph 
operating diagram, and dimen- 
sional drawings. Sizes, part num 
bers given. Aircraft Porous Media, 
Inc., Glen Cove, N. Y. 
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FLEXIBLE COUPLING 
Specifications and ratings on 
four pin and rubber cushioned 
Continued on page 156 
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e Require no valves 





e Port positions remain 
constant 


The model RCK above is typical of Tuthill’s complete 
line of automatic reversing pumps . . . which use the time 
tested operating principle at the right to provide instan- 
taneous, positive reversing action without the use of 
valves. The port positions remain constant regardless of 
the direction of shaft rotation. And all pumps provide 
uniformly high efficiency in both flow directions. 

The automatic reversing design was developed by Tuthill 
for applications where the pump must be driven from a 
reversing shaft, or where machinery must be shipped 
without knowing the ultimate direction of the driving 
unit. These pumps have been enthusiastically accepted by 
designers and have proven their dependability in thou- 
sands of demanding applications such as large air com- 


pressors and machine tools. 


375 Models 

A complete selection of 375 models is provided with 
capacities from 14 to 200 gpm; for pressures to 400 psi; 
and speeds to 1800 rpm. Included are a complete assort- 
ment of stripped models specially developed for incorpo- 
ration into manufactured products. 

A 12-page catalog, No. 105, gives complete information 
on all Tuthill automatic reversing pumps. Write today 
for your copy. Or, if you desire, send drawings so that 
Tuthill’s engineers can show you how the Model R revers- 
ing pump can be built directly into your product. 


Tuthill Manufactures a Complete 
Line of Positive Displacement 
Rotary Pumps in Capacities From 
1, to 200 GPM; for Pressures to 
1500 PSI; speeds to 3600 RPM. 
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ROTOR 


-— ZONE 
PRESSURE 


COUNTER-CLOCKWISE CLOCKWISE ROTATION 


ROTATION 


THE PUMPING PRINCIPLE 


Tuthill automatic reversing pumps are based on the 
use of a rotor, idler gear and a crescent shaped parti- 
tion which is integral with a moving part called the 
Idler Carrier. 

Figure 1 shows how power is applied in counter- 
clockwise rotation to the rotor and transmitted to the 
idler gear with which it meshes. The space between 
the outside diameter of the idler and the inside diam- 
eter of the rotor is sealed by the crescent. When the 
pump is started there is an increase in volume as the 
teeth come out of mesh. This creates a partial vacuum, 
drawing the liquid into the pump through the suction 
port. The liquid fills the spaces between the teeth of 
the idler and rotor and is carried past the crescent 
partition to the pressure side of the pump. When the 
teeth mesh on the pressure side, the liquid is forced 
from the spaces and out through the discharge port. 

When the shaft rotation changes from counter-clock- 
wise to clockwise, the idler carrier (including the idler 
gear and crescent) automatically rotates 180° through 
the suction zone to the position shown in Figure 2 
which changes the direction of flow within the pump 
without changing port positions. The idler carrier ro- 
tates in a cover casting fitted with stops so that the 
crescent can rotate only 180°—always through the 
suction zone. Upon resumption of counter-clockwise 
rotation, the crescent will swing back to the original 
position in Figure 1. 


PUMP COMPANY 


981 East 95th Street, Chicago 19, Illinois 
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T 
Need NEW Hydraulic Controls! CSjanele Orin ae 


Check HUSCO of WAUKESHA Buea -7-Vael-i- placement. Mechanism  incorpo- 


“The Heuse of ideas in rates a movable contact assembly 
Hydraulic Control Engineering” utilizing two B agp gin = 8 
springs to provide a quick make 
modern fluid control to speed up your and break action. Available in 

pro ery -' oT bushing, Series 400 flexible coup three dimensionally —— 
sure to get controls that are : m for Two ? " » 
» solve your specific problems lings which accomodate 1%", forms. Two color, 4 page toldet 
ipacity rf med ffi 1%”, 2%”, 2%” maximum bores shows photos, dimensional draw- 
capac performance e , an, & a ea : 
low cost I'wo-color, 2-page Catalog 67 ings and electrical ratings. Cutler 
Hammer Inc., Milwaukee, Wis. 


our copy of this HUSCO shows photos, cross-section draw- 
Hyd sulic’s House of Ideas” ings. Couplings suited for connect Circle 420 on Time-Saver Card 


ing motors directly to direct 
1 © Melti-piunger driven machinery where average 
multi-position torques, in relation to shaft diam- COUPLINGS, FITTINGS 
, 


valves eter, are experienced. Ajax Flexi- ; 
Westfield For every type of industrial rub 


ia ble Couplings Co., Inc., | Se 
Cylinders N. Y. ber hose. Descriptions, i lustrations 


Circle 28 on Time-Saver Card of new items are in 8-page, 2 
' color bulletin. Photos of each 


model, plus data on bulletins for 
GLASS INDICATORS getting further information. Con- 
saline lensed Catalog 34. Hose A 
Shows direction. rate of flow dense : av 4. H Ose ACCES- 
purity of product. Insures against sories Co., Philadelphia, Pa. 
Circle 421 on Time-Saver Card 


n HUSCO “Creative Engineering 


HUSCO -: WAUKESHA Rotery Swivels 


Check Valves 


Complete Service 
in Hydraulics . 
line stoppage, helps maintain uni 
CHECK HUSCO FIRST for modern formity, continuity of production 
hydraulic units, special controls—and Represents vertical, horizontal 
ngineering aid on all your hvdrauli« 


_ oe & screwed end Hange type applica- AIR CONTROL VALVES 


tions Four-page Bulletin F-6 
tha HYDRAULIC UNIT shows 11 models, with photo- Only 1” x 3” and can be 
nusCcOo SPECIALTIES CO graphs, cutaway drawings, and di mounted conveniently on any ma 


Pumps . Valves . Cylinders mensions. Two colors. Jordan chine. Easily manifolded into com 
P. O. Box 257-A Corp., Cincinnati, Ohio pact control centers. In sizes %” 


Waukesha, Wisconsin ” + 
— ; Circle 429 on Time-Saver Card and %”. Three and 4-way actions 














IMPROVED...NEW 


UNIVERSAL, CLEVIS or PIVOT MOUNT 
1-1/8" CLAMP TYPE AIR CYLINDERS! 


CLA SERIES 
Double Acting 
and 
Spring Return 


Gast Booklet ready to give you 


——— 
INEXPENSIVE “APPLICATION IDEAS” 
ANSWER to TOOLING and AUTOMATION! on uses of cir motors, compressors, vacuum pumps 


@ COMPACT—only 11/2 inches @ PISTON ROD-high tensile Looking for new ways to improve methods—save time—or 
squore steel, chrome plated cut costs? This booklet may be valuable to you! With line 
@ VERY SHORT overall length © 150 psi AIR; 400 psi hydroulic drawings, it shows dozens of the basic principles of “putting 


@ MOUNTS front or rear flange air to work”. 
side, clevis or pivot @ ADEQUATE safety factor "7 
With photographs of our customers’ products—from air 
@ TIE ROD construction @ IMMEDIATE de! 7 1 
every on! , mixers to data plotters—it illustrates each principle. ..and 
@ HEADS machined from alu 2° and 3 stroke. Fractional or - - , 
shows how Gast rotary Air Motors, Compressors and Vac 


minum ber stock. Tubes, mirror longer strokes available on short 
smooth brass notice uum Pumps provide advantages as original equipment or in 


. os plant use . 
a Write NOW for NEW Bulletin No. 458 Design Engineer or Plant Master Mechanic, you'll find this 


SHEFFER. THE SHEFFER CORPORATION booklet of interest...and it may “spark” an important 


voces: idea you can use! 
Cincinnati 15, Ohio + Phone: VAlley 1-0320 WRITE TODAY FOR NEW 
Gast Manufacturing Corp “APPLICATION IDEAS'’ BOOKLET! 


Monutacturers of the industry's most complete line of Air and P.O. B 117-D 
Hydraulic Cylinders, Boosters and Hand Operated Hydraulic Pumps Bent 5B » Bich 
we woe TU © am moTONS TO 7 HF 
; : ROTARY 


© COMPRESSORS TO 30 FSI 
@ VACUUM PUMPS TO 78 IN. 


See Phone Book Yellow Pages “Ait may be your enswer!” 
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Solenoid, hand lever, and_ ball 
actuated types. Illustrated Bul- 
letin 581 has dimensional draw- 
ings and specifications. Hunt Valve 
Co., Salem, Ohio. 
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MOTOR CONTROLS 


New 80-page Catalog 14 gives 
complete size, weight and ratings 
information on motor controls, ar- 
ranged for easy reference. Back 


CONTROLS 


__ Handy Reference Caraiog 14 


index for catalog numbers and 
type identifications. One section 
lists, describes available replace- 
ment parts; another contains 
heater tables and motor charts 
The Arrow-Hart & Hegeman Elec- 
tric Co., Hartford, Conn. 
Circle 423 on Time-Saver Card 


SYNTHETIC GRAPHITE 


Is suspended or blended into 
several carriers to provide supe- 
rior lubricating properties where 
friction, wear must be reduced 
KGP “12”, permanent suspension 
of KGP graphite in neutral oil 
carrier, for primary, secondary, 
and stand-by lubrication on all 
bearing surfaces, friction, and gear 
surfaces in hydraulic systems. Two 
color, 4 pages. Describes physical 
qualities gives _ specifications 
King Graphite Products, Inc., 
Trenton, Mich 

Circle 424 on Time-Saver Card 


SINGLE-PHASE MOTORS 


Describes new, expanded line 
of integral hp single-phase motors 


Available from %4 to 20 hp, line 


includes open protected, totally- 
enclosed fan-cooled and explosion 
proof frames. Four-page, 2-color 
bulletin 470-B outlines “weather- 
izing” treatment which makes new 
motors suitable for use in damp, 
dirty or corrosive atmospheres. 
Includes tabulated ratings, dimen- 
sions and weights. Robbins & 
Myers. Inc., Springfield, Ohio. 
Circle 425 on Time-Saver Card 
Continued on page 158 
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LESS FLUID SLIPPAGE! 
LESS DOWNTIME! 
GREATER EFFICIENCY! 


Darcova Pumcup 


... in hydraulic and pneumatic 
mechanisms, reciprocating pumps 


Darcova 45° Bevel Type Pumeup 


HE BIG DIFFERENCE you'll find in Darcova Pumcups is that 
jem operate at full efficiency throughout their entire life. 
This means fluid slippage is virtually eliminated. 

And because fewer replacements are necessary, you have less 
downtime. Users report that Pumcups outlast ordinary pack- 
ings at least 3 to 1! 

Pumcups are available in three textures—hard, medium and 
soft. Also in regular or 100°) nylon composition. Sizes range 
from 3%," to 20”. For all the facts on Pumcups, write for 
Bulletin 5503. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 15, Pa. 


TRADE MARK 


VUmMCUIS 
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USEFUL 


CONTROL VALVES 
I t-way 


dual-sole | operated. Pre 
ion built 
furnace iron body with 


letented posi 


having close grain 
electric 
hard nitraloy stem, ground and 
Machined grooves 


lapped to hit 


usure positive, consistent results. 
Operating pressure 1000 psi, may 
be mounted horizontal or vertical, 
available in manifold or pipe tap 
styles. Dimensional drawings and 
application data on single-sheet 
bulletin. John S. Barnes Corp., 
Rockford, Ill 
Circle 426 on Time-Saver Card 


PACKING MATERIAL 


Eight-page report on butyl rub- 
ber’s resistance to 11 fire-resistant 
hydraulic fluids, at temperatures 


with CROSS 


HYDRAULIC CYLINDERS 


Stay “on the job” with dependable, rugged Cross 
Hydraulic Cylinders. Like Cross customers every- 
where, you too, will appreciate the fast, courteous, 
dependable service you get from Cross. Phone for 


speedy delivery on any quantity 


quality-built to 


your specifications. Contact Cross Engineering 
Department, today! 


RUGGED 
DEPENDABLE 
ECONOMICAL 


CUSTOM DESTENED CYLINDERS 
FOR EVERY APPLICATION 


Try CROSS CYLINDERS 
nm your operation 

low cost, dependable 
ond trouble free 














ad Engineered Quality 
Lowest-P° Cylinders Availayy, 


trade mark of Quality in Hydraulic Cylinders. . . 


CROSS MANUFACTURING CO. 


LEWIS, KANSAS — PHONE EA 4-5525 


WRITE « WIRE « PHONE... TODAY!! 
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from 75 to 300 F. Description of 
butyl compounds, test procedure, 
and conclusions. Tables show re- 
sults of immersion tests as to vol- 
ume swell, tensile, elongation, and 
hardness. Bar graphs show effect 
of fluids on butyl physical prop 
erties, volume swell characteristics 
of butyl in fluids at varying tem- 
peratures. Thiokol Chemical Corp., 
Trenton, N. J. 
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FLOW CONTROL VALVE 


For flow control of air and oil 
Noiseless, self cleaning, easily 
maintained and inspected. Work 
ing pressure, 250 psi maximum 
pneumatic, 500 or 2000 psi maxi 
mum hydraulic. Operating tem- 
perature range —40 to +200 F 
In three sizes. Bulletin D6-105.01 
gives order reference table, (size) 
dimensions. Industrial Products 
Div., Westinghouse Air Brake Co.., 
Wilmerding, Pa. 
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COMPRESSION PACKINGS 


Wall chart pinpoints correct 
compression packing or packings 
for air, water, plus other fluids 
Divided for sheet and rod seal 
packings at various temperatures 
and in various construction forms 
E. F. Houghton & Co., Philadel- 
phia, Pa. 
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INDUSTRIAL FILTERS 


Includes liquid, intake and pipe 
line filters, dry and viscous panel 
filters. Many new products also 
shown in 4-page, 2-color bulletin 
including silencer filter and special 
pipe line filter for high pressure 
gas. Dollinger Corp., Rocheste) 
N. Y. 
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PRESSURE SWITCH 


Designed specifically for indus 
trial use. Up to 3000 psi. Can op 
erate alone as controller, or with 
other instruments for limit alarm. 
Features convenient adjustment, 
visible switch, explosion-proof 
metal, and universal mounting 
Two-color leaflet S 1011-3 has 
photo, specifications, and cross-sec- 
tion dimensional drawings. Min- 
neapolis-Honeywell Regulator Co., 
Philadelphia, Pa. 
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Circle $4 on Time-Saver Cara 


Single or 2-spool 


PARALLEL VALVE 
for heavy duty industrial 
mobile hydraulic applications 


GPM 





Capacity: 4a at 20 ft/sec. 


MAX. PRESSURE: 1500 PSI 
Features: _ spoots - fully balanced, self 
centering, accurately feathered for fine metering 
action — separate ball checks for each spool. 
CARTRIDGE type relief valve has hardened seat. 
TRIPOD mounting feet for easy installation. 
CHOICE of many modifications. 


‘rn GRESEN Mf. Co. 


LITERATURE = 405 35th Ave. N.E., Minneapolis 8, Minn. 





NEW DESIGN 


@ Maximum sealing, minimum wear 
@ Saves space, reduces machining 


@ 50 standard sizes (*< 


stock) 
SCN-Ring before 
pressure is applied 


SCN-Ring sealing 
under pressure 


Write for Technical Brochure R28/SCN6 
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More per hour with MUS A\D 





@ Fully resistant to hydraulic oils 


WORK FEEDERS 


Feed work fast to drill, tap, broach, mill. De- 
livers, holds, ejects stampings, castings, screw 
machine parts up to 3”—thousands per hour. 
Combines with MEAD Timers and Drill / 
Press Feeds for easy, cost-saving automation. ; ! 


Send for new Air Power catalog today! 
(See Thomas’ Register for nearest 
distributor’s address, phone number.) 


SPECIALTIES COMPANY 


IN HYDRAULIC SEALS 


@ Efficient at pressure from zero to 


10,000 p.s.i. 


@ Even distribution of pressure over 
to 91 the sealing surfaces 
@ Simple fixed depth housing 


@ Easy to fit 


RONALD TRIST & CO. LTD., Dept. SCN/6 BATH ROAD, SLOUGH, BUCKS, ENGLAND 


(A Company of the Bell’s Asbestos and Seciuantne Group) 
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Telephone: Slough 25041 Telegrams: Resvalar, Slough. 
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... by the world’s 
largest builders 
of hydraulic jacks 


PRECISION-ENGINEERED 
PRECISION-MACHINED INDUSTRIAL 
HYDRAULIC EQUIPMENT 


Low Cosf, 


for Agricultural or Light 
Industrial Equipment 


Stroke 24% . Maximum 


Operating Pressure 

1500 PSI Fluid 
Capacity one 

gallon with tank 2/3 

full Weight 22 

Ibs Overall 

Height 21 Handle 
Length 20” overall. 17! >" 
pipe handle Mounted 
as you require 


Motors 


Function as 
both pumps and 
motors 
Forced lubri- 
cation and 
internal bleeding 
provide axial balance 
and eliminate high 
pressures against oil seals 
s .. . Rotation in either 
direction . . . Heavy-duty 
roller bearing . . . Small 
cube space... 8, 17, 25 GPM 
at 1000 PSI Gear type, constant 
displacement. 


Control Valves 


Large oil passages . Close 

grained, high tensile alloy body 

castings 2 types of action 
Spring centered, ball 

detent hold 

Hardened ground 

spool Pre 

cistron honed 


valve body — 


Pressure relief “ 
valve Hardened 

seat insert for long life 
Engineering ingenuity in design 
ing and manutacturing hydraulic 
systems and assemblies to your 


own exacting specifications 


peteeee, 


Please write to 
HEIN-WERNER 
CORPORATION 
Waukesha 4, Wisconsin 
Circle 58 on Time-Saver Card 
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Three vice presidents 
named at Imperial Brass 

Three men were appointed to fill 
newly-created vice president posi- 
tions at The Imperial Brass Mfg 
Co., Chicago. Elected were Gordon 


J. Duerr, marketing; George E. 


Duerr Winter 


Franck, engineering and research, 
and Fred W. Winter, manufacturing 
Duerr joined the company in 1936 
and has been sales manager of the 
western division while Franck was 
formerly director of engineering. 
Winter was manufacturing manager. 


American-Standard forms 
industrial Division 

4 ninth division, Industrial, has 
been formed by American-Standard. 
Creation of the new section was 
made by consolidating the American 
Blower, Kewanee Boiler, and Ross 
Heat Exchanger Divisions. Manu- 
facture and market of the same 
products made by the three units 
will be continued. New division 
president is John W. Brennan, for- 
merly head of the American Blower 
Division. He will maintain offices 
in Detroit 


ee a 


Three representatives 
named by American 
Measurement 

Three new sales representatives 
were named by American Measure 
ment & Control. Inc.. Waltham. 
Mass. Randolph Engineering Corp.., 
with offices in San Gabriel, Calif... 
and Phoenix. will cover southern 
California, Arizona, and New Mex 


le, manufacturers 
nizations 


ico. Northern California, Oregon, 
Washington, Idaho, and Nevada will 
be covered by Egbert Engineering 
Assoc., with offices in Palo Alto. 
Podeyn & Schmidt, with offices in 
Woodridge, N. J., and Great Neck, 
L. I., N. Y., will represent the com- 
pany in New York City, Long Island. 
and northern New Jersey. 


Paquin Co. named 
distributor for two companies 
Paquin Co., Cleveland, has been 
named exclusive representative for 
Air Valves Co.. Warren, Mich., in 
Ohio and northwestern Pennsylvania 
for that company’s line of pneumatic 
directional control valves. Paquin 
also will distribute Hydreco fluid 
power products in southern Ohio 


Hinz appointed supervisor 


Appointment of 

A. C. (Art) Hinz 

as supervisor of 

sales and  engi- 

neering for South- 

eastern Michigan 

by Ross Operat- 

ing Valve Co.. 

Detroit, was made 

Him recently. Previ- 

ously sales and 

application engineer for Ross, Hinz 
worked for Gar Wood Industries. 


Narda picks 
3 representatves 


Appointment of three new sales 


and service representatives has been 
made by Narda Hydraulics Corp.. 
Mineola, N. Y. The Hydro-Dynamics 
Division of Brogan Assoc., Ine.. 
Westbury, L. L. for New York state 
and northern New Jersey: Jarvis 
Engineering Co., Chicago for Illi- 
nois, eastern Wisconsin and north- 
ern Indiana, and Fluid Components 
of Knox, Inc., Bridgeport, Conn.. 
for New England. 

Continued on page 162 
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Circle 78 on Time-Saver Card 


: = | ONLY 


“id. tained. Resists 7000 p.s.i. Surges 
... with fabulous and Stays Accurate within 2% 
: » “TEFLON” Adjustable Range: 15 to 3000 P.S.I. fe ADJUSTABLE 











Proof Pressures: 3000 and 7000 P.S.I. PRESSURE 


—T, SETTING 
! Note the “close-up?” The 
/ Marsh Marpak packing 
system, originated in the 
Marsh Needle Valve, was 
~~. — — “one of the factors that has en- 
abled it to stand up and work right 
under pressures up to 10,000 psi ; 
Now “Teflon” is used in this i . : EXTERNAL 
packing system—the miracle DIAL 
material of almost incredible tough- } SHOWS 


ness, resilience and non-adhesive . ; SETTING 





properties... properties that are 
not impaired by the most powerful 
of solvents, acids, or alkalies even 
at temperatures up to 500° F 
Net result: The guaranteed appli- 
cation-range (up to 10,000 psi) is 
now effective at any temperature > : _ 
up to 500° F. (In other makes, 7 f LEAKPROOF 
Needle Valve permissible temperature decreases SEALED 
= as pressure increases.) | T 
J in 416 Marsh Marpak Teflon Packing F - PISTON 
stainless steel throughout System is standard in Marsh 416 
Now with “Teflon"’ Packing Stainless Steel Needle Throttling 
egg eg lym *WITH CALIBRATED DIAL 
MARSH INSTRUMENT CO. Soles Affiliate of Jos. P. Marsh Corp. Dept. 19, Skokie, !!! = - set visually 
Marsh Instrument and Vaive Co. (Canada) itd., 8407 103rd St., Edmonton, Alberta without gauges S RGE 
Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas WITHOUT DIAL $16.50 is U 
; Both prices less the usual t, DAMPER 
quantity and trade discounts. 








WE BUILD IN WE DON'T USE 





9,000+ MILES OF SPINNING STEEL §& 
HAVE NOT WORN THIS KARAK SEAL! RUGGEDNESS 


CAN TAKE SURGES 
(High proof pressures) LINKAGES & 
CONTINUOUS OPERATION BEARINGS 


(Millions of cycles) 
WHICH WEAR QUICKLY 
NO STICKING ‘ (cause settings to drift 
(in dirty fluid) and switch to fail). 








LABOR & MATERIAL SAVINGS 
NO RETURN DRAIN PIPING UNSEALED 


¢ PISTONS 
No leakage in 1,300 hours, as a 3/8” dia. impeller (Sealed piston) N 
insert revolves at 3,600 rpm, against a KARAK grade MOUNTS WHERE CONVENIENT WHICH ADD TO YOUR 


W126-5 Seal, while pumping a highly caustic solution (Operates in any position, conse anil COST 


SPECIFY KARAK W126-5 SEALS whenever “difficult” not sensitive to vibration) ARE CRITICAL TO DIRT 
solutions are pumped: acids, caustics, ketones, halogens, the (pistons get stuck). 
alcohols, aromatics, carbon tet, freon, etc. Its special qualities 
resist erosion and rapid wear ordinarily caused when strong 
solutions act upon other carbon-graphites by loosening the Send for FREE 
bond, freeing carbon and grcphite particles. catalog 9-PS. 


SPECIFY KARAK W126-5 SEALS whenever the mating 
face is Hastalloy C or D; cast iron; brass; stainless steels 303, PRESSURE SWITCH DIVISION 
310, 416, 420; hard chrome plate; Inconel; Monel; Stellite 12, 
another carbon-graphite, or a ceramic. (Ceramics quickly goth- 
er carbon-graphite and become excellent bearing surfaces.) 




















Request new, FREE complete KARAK technica! brochure 


2 5 arksdale valves 
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POST 
SCRIPTS OF 
INDUSTRY 


Valvair Corp. 
moves up Branaka 
5 Duane R. Bran 
aka was promoted 
to general sales 
manager of The 
Sinclair Collins 
Valve Co. and 
Valvair Corp., Di- 
visions of Interna- 
tional Basic Econ- 
Branaka omy Corp. Bran- 
aka will be re 
nsible for supervision of the mar 
ig activities of both companies 
He joined Valvair as sales manager 
ifter six years as a sales representa- 


tor ¢ elanese Corp 


Two representatives 
appointed by Barksdale 


Barksdale Valves. Los Angeles, re 


valve and pressure switch products 
in western Texas and New Mexico 
is the Lietz Equipment Co., Odessa. 


New distributor 
appointments 

Robert B. Porter Co., Glendale. 
Calif., will serve the Bay Area for 
Parker Seal Co., Culver City, a divi- 
sion of Parker-Hannifin Corp. The 
Porter Co. has a Northern California 
division at Hayward Municipal Air- 
port. 


Carlson-Rutledge Co., Cleveland, 
will represent Wm. W. Nugent & 
Co.. Skokie, Ill, in the Cleveland 


area 


The Rucker Co., Oakland, has 
been appointed exclusive factory rep- 
resentatives and stocking distributors 
for American Bosch Div., American 
Bosch Arma Corp., in California, 
Oregon, Washington, Nevada, Ari- 
zona, Idaho, Alaska, and Hawaii. 


Pneu-Hydraulics, Inc., Cleveland. 
has been named representative and 


Linear Seals Inc., East Orange, 
N. J., will represent Linear, Inc., 
Philadelphia, Pa., in New York City, 
Northern New Jersey, and Central 
New York State. 


Sealol promotes Whitney 
Edward ft 
Whitney, former 
general manage! 
of the recently- 
discontinued Seal- 
ol Mfg. Co. sub- 
sidiary, has been 
named manufac- 
turing vice presi 
Whitney dent of Sealol 
Cor poration, 
Providence, Rhode Island. 


Stratoflex names 
new operations manager 

J. C. Nolan has been appointed 
operations manager of Stratoflex, 
Inc., Fort Worth. Joining the com- 
pany in 1952, he was promoted to 


branch manager of the Fort Wayne 
plant in 1956. Two years later Nolan 
returned to Texas as supervisor of 
customers orders. 


tly appointed Hydraulic Access master distributor in Northern Ohio 

is representative for Crescent for valves and controls, manufac- 
tured by the Clark Engineering & 
Mfg. Co., Racine, Wis. 


n the Dayton, Cincinnati and 
lo areas. New distributors for 


Pneu-Trol TiME DELAY 





CONTROL SWITCH ic 
... Gives Cylinder ~~ 
Applications Greater 


Efficiency Accuracy 
...Wider Use! 


Manifold 
Mount 


For any type actuation 
Left or Right Hand 


Left Hand shown) 


@ Holds Cylinder dwell accurately to fraction 
of second. @ Automatically re-sets. 
© Simple, Compact, Rugged. 


You can hold any motion or operation con- 

trolled or actuated by air or hydraulic cyl- 

inders at a positive stop on either end of the 

stroke for %& to 60 seconds in 20 to 1 ratios 

with Pneu-Trol Time Delay Control Switches 

Simple in design with positive hydraulic tim 

ing action compact and easily mounted 

on the machine or fixture, Pneu-Trol 

Type LH — Horizontal Switches are providing millions of trouble 

x free actuations in solenoid-operated cylinder 

el applications of every type. Positive, con 

\- j trolled time dwell permits wider use of air 

— or hydraulic power in automatic operations 

me increases accuracy of work by insuring split 
Type LR — Roller second accuracy of 
the dwell. Available 
i — with 5 actuating lever 

¥ a linkages as shown 





po 
rr 
—_ a 


~~ 
¥ a Switch mounted 
Type LD — Downthrust to provide dwell! 
= ot end of power 
stroke of single « 
action, spring re 
turn cylinder 


PNEU-TROL, INC. 

well sl-tlel  Melae Gene ern 10), 1-3. mem, | oF 

2919 W. Grant Street + Bellwood, (Chicago Suburb) Illinois 
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VERSA PRODUCTS COMPANY INC. |” 
248A SCHOLES STREET, BROOKLYN 6, N.Y. 











Two join Holden 


Ted and Julius Zajac have joined 
Holden Engineering Co., Cleveland, 


as staff engineers specializing in A J LIC 
fluid power applications. Ted is Yy Ou R | 
chairman of the Cleveland Engineer- 

ing Society’s Machine Design Divi- 

sion and was graduated from Ohio SY ST EM 

University. Julius, a Rensselaer grad- 

uate. was affiliated with The Zalo 

Manufacturing Co. as head of indus- 

trial sales. 


with 


Nugent names : 
representatives : 
W. Nugent & Co. has appointed | ; 


three men as factory representatives 

at the Skokie, Ill, main office. They | L FILTERS 
are Robert L. Wilkinson, Milton F. } HY DR AULIC 0} 

Brunner, and William C. Stata. Their ; 

duties will be contacting and aiding 


Nugent customers in the U. S., Mex- 4 | e No More Varnish and Sludge Deposits 
ico, and Canada. = More Flushing and Manual Cleaning 


e No More Frequent Oil Changes 


Smith joins Fauver *, No More Accumulation of Dirt 


Emmons E. Smith has joined J. N 
Fauver Co., Detroit, as pneumatics 
manager. A graduate of the Univer- 
sity of Michigan, Smith worked on -_— 
the BOM ARC Missile while a mem- Filter life up lh insstd eliminates 
ber of the school’s engineering re- > frequent draining, refilling of systems. 
search institute at Willow Run. Since : 
1955 Smith has been selling pneu HILCO Hyflow Oil Fi 
matic components in Michigan sludge. gums, resins - + - 
draulic system clean and in 


zi 


usual 


lters trap dirt, acids, rust, 


all solid contaminants 


and keeps your hy 
condition at 
| life reduced wear and 


hence, less down time and lower = , HILCO. et 
. ai 7 | 

maintenance costs giving you continuous equ'P vn. compte ol 1 

ith | d production. Hy claiming. Removes 

ee ae 4 solids, acids and vola 

| . 

draul nit sensitivity depends upon @ clean no impurities: | mol 

on li ture, solvents. : 

HILCO Hyflow filters remove solids as — ee Wealte 

etain much fluids by heat-vacuum 

process 


all times. To you 
top running 


. | 
this means longer or 


abrasion ° 
ment operat 


system 
enter the system andr 
i il from the 

ich enters the oil 

Obtain the full capacity and economy 
ion w th HILCO. 


soor as they 
of the moisture wh 
phere and from condensation. 
g it in top running condit 


portable models 


atmos 
Grotewohl! of your equipment by keepin aga 
Hydraulic Oil Filters come in stationary oF 
y 


, ; — 
+ interrupting equipment operatio 


Grotewohl joins Air Valves coal Aan hydraulic systems withou 
Wesley Grotewohl has been named } ial | L C 0 

vice president of sales and field en- E FO R Yo UR SE LF HO Ww 

gineering by Air Valves Co., War- e SE ° Clean e 

ren, Mich. He had been direct sales keeps your Hydraulic System : 

manager for Ross Operating Valve 

Co 


Eagle Signal promotes 
two in sales division 


Vincent C. Blecker has been 
chosen as industrial sales manager THE Corpora ’ 
of the Eagle Signal Corp., Moline, H I L L [ A R 2) ton 
ll. William A. Woehr will assume 
Blecker’s duties as assistant sales 


Obligation 


Recommendations at no 


148 W. FOURTH ST. ELMIRA, NEW YORK 


. IN CANADA UPTON BRADEEN JAMES, LTO 890 YONGE ST. TORONTO * 760 VER t Ont ‘ 
Continued on page 164 . > °) 8760 VERVILLE ST. MONTREAL 
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‘=Te) ST a will — completed by Marotta Valve Corp. 
Say weee Sea The $250,000 construction will help 


William W. Marotta keep pace with production 
SCRIPTS 


: Burke has been demands for its 300 cataloged valves 
| N .D UJ ST RY ; appointed to de- and two new pressure regulators. 
$ velop and service 
original equip- 
ment manufactur- 


manager. Blecker, with Eagle since ing accounts for Hargie is named 


1935, held his former position since Modernair Corp., sales manager 
1950. Woehr started at Eagle in San Leandro, Promoted to 
1949 Burke Calif. Burke will sales manager of 
Mod- the Humphrey 
Products Division. 
Kenneth S. Hargie 


was formerly ad- 


work with 
ernair sales representives and firms 

using company products. 
Woizeski given se vertising manager 
Helicoid sales area of General Gas 
Light Co., Kala- 


Roger L. Woize- Whitely to manage : 
new Clark Detroit office Hargie mazoo, parent 
company tor 


Humphrey. Hargie, with General Gas 
for 26 years, will supervise sales of 


ski was appointed 
head of sales and Joe L. Whitely has been named 
engineering in six manager of the new Detroit District 
areas for Helicoid Office of the Clark Controller Co., 
page Division, Cleveland, Ohio. Whitely, who pre 
American Chain & viously managed the Flint office of 
Cable Co. New the Sonnebron Co., will be iocated 
York For five at 18430 W. Seven Mile Rd 
W oizeski vears he handled 

sales and service Vickers advances 

in Indiana and Ohio. Now his terri- Gieryn, Van Wormer 

tory includes Maryland, Delaware, Marotta Vaive Fred V. Gieyrn has been made 

Virginia, Washington, D.C., and the adds to Boonton plant general sales manager of the Mobile 

Pennsylvania and New Jersey areas 4 new 20,000 sq. ft. addition to Hydraulics Division of Vickers In 

of Philadelphia and Camden its Boonton, N. J.. plant has been Detroit. Replacing Gieyrn as sales 


Humphrey's expanded line of pneu 
matic and hydraulic valves and 


devices. 





NEW PALLEY HYDRAULICS REPRINTS 


Here 2 wly developed line of double 
: senrfimente emg Ie The following reprints of special reports which 
— sien wn owen date : have appeared in APPLIED HYDRAULICS & PNEU- 
$2075 Ty + o heavy duty, press type cylinder MATICS Magazine are available: 


ee rs misadine >. Koei TEMPERATURE CONTROL IN HYDRAULIC SYSTEMS 
ne O00 te on ol cap ty . By Allan E. Morris 


w tremendous ON 
chs ond prices Send for ”. 4-59 


3000 PS/ HAND Pum WEW HEAVY, a" 


a arte ain’ Sy “WAY VALVE | COMPONENTS FOR WATER HYDRAULICS . . . By 
Allan E. Morris 





in retur w check valve. | Available — 
e? port AN ret 1 AN. » Closed Center. 3000! 
Ne. HP-30 PS! type ovailoble with spring return or 

Jetents. by PS! type hos spring return 

sae Onyeeee . Specify type needed. Both hove 


n adjustable reliet valve, Maximy 


packings and 
Gdaitives an itrols 


WHAT YOU CAN GET IN ELECTROHYDRAULIC 


tyoe. SAVE ot ou LOW PRICES 


ar min. pee 688 2000 PSI type $24.50 SERVO VALVES ... By Wayne Kinney and Phillip 


1500 PSI Hyde oulie 5 MAND PUMP ~ is 10 GPM. Order either 2000 0r 3000 3000 | 
io] j 
| 


er cycle Ne. HP- 3U 3000 PSI type . + « « $32.75 Weiss 


STRATO POWER. DRL. ACTION HYD. CYLINDER . specia 
AYO. PUMP - "cl re Ge 
Delivers gal. per minute | re desian 

PM ot 3000 PSI. - : . a 

r+ ; 00 PSI. Hos 2" bore, 9 » | WHAT TO LOOK FOR IN AIR VALVES .. . By Allon 


Pressure is adjustable trom 7/8" shaft, 14-1/4" length 
to 3800 PSI. A variable Approx. Gev't cost ~$75 E. Morris 


cceckeann Rime eihte te | Cot. No. H-48U ~ Used his 16-page report ntains ba 
ae te 4 eng: -, | Ne. H-48N - NEW lirectional ntrol, pressuré ntr 
— oval a, os ntrol valves. Illustrates many diff 
NOTE: We stock the lergest ON- THE. | +Y md points emembhe« 
SHELF stock of Hydraulic Equip. ia | Jeal for clutch or throttle contro! 1G ina points 
the World. Stocks include Hydrevlic when used os o moster & slove. Bore lesign 
Pumps, Volves, Cylinders, Motors, | 5/8", stroke 4-1/8", shaft 7/16", Single copies 50¢; over 50 copies, 35¢ ea 
Hose and fittings of of! kinds. Write enath 9-5/8". Ports 1/4"" 75s 
fer Coteleg section H-59 ond SAVE! |__ tube. NEW. Cot. Ne. H-60 3 


Poy by M.0. of Check. P s eccepted from DAB firms roted F2% or better. 1/2 








Send all orders—enclosing the exact amount in 
coins or check—to: APPLIED HYDRAULICS & 
PNEUMATICS, 812 Huron Road, Cleveland 15 
Ohio. 








Fopesi? with *. Prices F.0.8. Les Angeles Wrhse 











2263 E. Vernon Ave. Dept. AH-49, Los Angeles 58, Calif. 
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manager of the industrial products 
department is Arthur H. Van Worm- 
er, formerly manager of the Detroit 


Van Wormer Gieyrn 


sales office. Gieyrn has been with 
Vickers since 1945, Van Wormer 
since 1946. 


Weatherhead names sales 
manager for Latin America 

Ramon Rodriguez, Jr., has been 
named manager of sales activities in 
Latin America for The Weatherhead 
Co. of Cleveland. Rodriguez, who 
will be headquartered in Cleveland, 
joined the company last year. He 
previously served as assistant export 
manager of the Davey Compressor 
Co., and as a sales manager in Ha 
vana for Cia. Commercial Winston 
of South America 


Denison Engineering 
promotes two 
Promotion of 
Robert A. 
Manogue to prod- 
uct manager, 
pumps and con- 
trols division of 
Denison Engineer- 
ing Division, 
American Brake 
Manogue Shoe Co., Colum 
bus, was made re- 
cently Manogue replaces Ellis H 
Born who was appointed director of 
sales engineering. Manogue was 
formerly manager of Denison’s south- 
west regional office. 


Coe named as manager of 
new GE department 

Jerome T. Coe has been named 
general manager of General Elec- 
tric’s Silicone Products Department 
at Waterford, N. Y. He succeeds Dr. 
Charles E. Reed who becomes gen- 
eral manager of the metallurgical 
products department. 

Both men have been with GE since 
1942 with Coe recently serving as 
manager of marketing for the sili- 
cone department. His new position 
gives Coe responsibility for the man- 
ufacture of basic silicone materials 
rubber, resins, fluids, and emulsions. 

Dr. Reed is a former member of 
the chemical engineering faculty at 


M.L.1 
Continued on page 166 
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will it fit our circuit? 

who makes it? 

what size does it come in? 
where can | buy it? 


Better check the 
Fluid Power 
DIRECTORY 


More than 65,000 engineers keep the 
Fluid Power Directory handy. It's 
their quick reference to the 101 ques- 
tions that pop up during a hydraulic 
or pneumatic circuit design. Specif- 
ically they check the Directory for: 


e CATALOG DATA — condensed 
specs on more than 150 manv- 
facturers’ products. 


e@ TRADE NAMES — cross refer- 
enced to makers. 


e@ DIRECTORY—who mokes whet 
for hydraulic and pneumatic sys- 
tems: over 150 product groups, 
more than 800 manufacturers 
listed for easy reference. 


@ DESIGN MANUAL — circuits, no- 
mographs, designs and eapplice- 
tions: @ complete handbock for 
industrial, mobile and aviation 
systems. 


e@ LOCAL SOURCES — an index 
to local outlets for speedy sup- 
plier selection. 


Now in preparation: the 1960 61 
Fluid Power Directory 

Publication date: October 28, 
1959 


Closing date for advertising: 
July 24, 1959 


compiled by the editors of 


appuco Mlydraulics 
& Pneumatics 


an industrial Publishing Corporation magazine 
812 Huron Rd . Cleveland 15, Ohio 
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POST 
SCRIPTS OF 
INDUSTRY 


Schwid is promoted 

Warren W. Schwid, who joined 
Perfex Corp. of Milwaukee in 1951, 
has been promoted to assistant chief 
engineer. A graduate of the Univer 
sity of Wisconsin, Schwid will con 
centrate on design and application of 
heat transfer products im the radiato: 


division 


J. P. Marsh makes 
two sales changes 

Iwo sales changes have been an- 
nounced by Jas. P. Marsh Instru- 


Maximum Working Force 
in Minimum Working 
Space 


Milwaukee 


Air or Hydraulic 


CYLINDERS 


@ Quality Construc- @ Ne Costly Down 
tion Throughout Time 
@ Gverenteed Top @ Precision Designed 
Performance -~Heavy Duty Service 
@ Conforms to JIC Specifications 

Get all the facts and see how Milwaukee Cylin 
ders sove space ond weight Save on original 
cos! ond save on maintenonce 

Write today for 

Free Bulletins A-100 and H-100 


Standard Models 


Hydraulic Bore Size 1'/2 to 12 
Air Bore Size 1'2 to 14 


Specials built 
to your specifications 


MILWAUKEE CYLINDER CO. 
Pe me ee ee 


Circle 82 on Time-Saver Card 
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ment Co., Skokie, Ill. Robert E. 
Barnett, with the company 18 years, 
was elected vice president for sales 
for Marsh and its affiliates. He was 
formerly sales manager. Joseph T 
Carpenter, Jr., has been added as a 
sales representative in the Cleveland 


office. 


Bachman new comptroller 

New comptroller of the Buffalo 
Hydraulics Division of the Buffalo- 
Eclipse Corp. is Roland W. Bach- 
man. He has wide experience in 
governmental accounting procedures 
and has served since 1951 as comp- 
troller in the organization. 


MARKET PLACE 


replying to @ box number in the 
Merket Place, address your letter to Ap- 
gited 7 & Pneumatics, $12 Huron 
ae, leveland 





15, Ohio. Attention: Box 


FLUID POWER TRAINING COURSE 
For individuals or company training 
programs. A _ practical, homnre-study 
course, “Installation, Operation, and 
Maintenance of Fluid Power Equip- 
ment.” Authors are well known au- 
thorities on hydraulics and pneu- 
matics. Written for plant management 
personnel, maintenance men, appren- 
tices, machine designers, sales, and 
service engineers. Low tuition. Write 
for complete information and enroll- 
ment applications. TRAINING FOR IN- 
pustry, Box 1000, Wheaton, III. 


SALES ENGINEER 
WEST COAST 

An outstanding position is open for a 
mechanical engineer with a proven 
successful sales background in the ap- 
plication of industrial hydraulic and 
pneumatic components. 

Our company is West’s largest inde- 
pendent distributor representing only 
top manufacturers. Engineering divi- 
sion of 25, also 35 in shop. Backup 
sales department of 15 people. 
Branches located Los Angeles, Port- 
land, and Seattle. Salary plus commis- 
sion. Excellent profit-sharing plan and 
insurance benefits. Financial assistance 
if relocation is required. 

Forward resume in strict confidence. 
Eastern interviews will be held in May 
and June. 

Clark E. Rucker, President, The Ruck- 
er Co., P. O. Box 8158, Oakland, Calif. 





Classified Advertising Rates: 
Cost of Position Wanted ad is $10.00 
for the first inch, each additional line 
90 cents. Cost of all other classified 
ads is $20.00 for the first inch and 
$15.00 for each additional inch or 
fraction thereof. Rates for Display 
Ads in this section will be sent on 
request. 














exclusive distributors 


wanted b y 


AlENAIr CORP. 


mn the following areas 


CLEVELAND NEW ORLEANS 


PITTSBURGH KANSAS CITY 
write to: 
SALES MANAGER 


Box 350, 255 East 2nd Street 
Mineola, N. Y. 
Phone: Ploneer 7-5450 











AIRCRAFT HYDRAULIC- 
PNEUMATIC ENGINEERS 


Keep Your 
Eye On 
WALDROF 


(or better yet, why not join us?) 

Waldorf is the military products divi- 
sion of F. C. Huyck and Sons, a well known 
manufacturer of special engineered prod- 
ucts for the paper industry. 

We manufacture a line of fluid con- 
trol devices for aircraft. 

Occupying a new, fully air conditioned 
65,000 square foot plant in Huntington, Long 
Island, Waldorf has the latest in precision 
manufacturing and quality control equip- 
ment. 

In joining Waldorf you have the ad- 
vantage of working in a small but growing 
organization where you will be recognized 
for your individual efforts, yet you have the 
additional advantage of having behind you 
the resources of a larger and rapidly grow- 
ing industrial supplier with over eighty years 
of proven performance. 

If you have the kind of experience 
which you feel qualifies you to become a 
member of our team, please write Walter S 
White, Personnel Director, Waldorf Instru- 
ment Company, Huntington Station, L.I. 

Candidates will be invited (expense 
paid) to our facility, and if the mutual de 
cision is made that you will join us, you 
and your family will be relocated at our 
expense. 

Incidentally, we are sure you will find 
our salary, bonus, and benefit arrangements 
attractive. 


waldorf fluid svstems 


WWaldorf instrument Co., Huntington Sta., N. Y 
WA Division of F. C. Huyck & Sons, Inc 
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Ace Products 

R. P. Adams Co. Inc. 

Adel Precision Products Division, General Metals Corp. 
Aero Supply Mfg. Co. 

Aeroquip Corp. 

Airmatic Valve, Inc. 

Air-Mite Devices, Inc. 

Alemite Division, Stewart Warner Corp. 
Alkon Products Corp. 

Allenair Corp. 

Anchor Coupling Co., Inc 
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Hein-Werner Corp. to 300%. 
Helicoid Gage Division, American Chain & Cable Co. 


Hilliard Corp. , : 
E. F. Houghton & Co. Installed in the flow path or sump, the Lisle Magnetic 


Hunt Valve Co. Plug picks up ferrous metal particles; prevents them 


Hydraulic Accessories Co. ia 
Hydraulic Unit Specialties Co. from interfering with the proper functioning of 


Hydromaties, Inc. hydraulic systems 
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Write for Catalog 
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YOU NAME 


THE APPLICATION... 


ASHCROFT 
GAUGES 


MEET EVERY REQUIREMENT 


re than 100 years the name Ashcroft has stood for 

t advanced pressure gauge research, design and 
eering. By anticipating the constantly changing and 
ling needs of all industrial users, we have combined 
Ashcroft Gauges the highest degree of accuracy and 
for every type of installation. You can 
pressures 


fe service 
sizes ranging from 2” through 24 
vacuum or a few ounces up to 100,000 psi... 
als that meet all service demands 


are three classes of Ashcroft Gauges. Each class has 
al characteristics suited to the applications for 
h it is recommended. 


DURAGAUGES. The finest pressure gauges built. High- 
accuracy and durability make them ideal for the 
toughest services. They save many times their original 
cost in replacements and repairs. 
QUALITY GAUGES. The finest general-purpose gauges 
made. Second only to the Duragauge in ruggedness and 
stained accuracy. Available for pressure, vacuum or 
compound services in low, medium and high ranges 
STEEL CASE GAUGES. The best gauges for small 
equipment like portable compressors, pumps, and for 
less important pressure lines. Pressure, vacuum and 
npound ranges available 


Among the many Ashcroft Gauges are Maxisafe*, pneu- 
matic receiver, recording, chemical and special applica- 
tion gauges, plus a variety of gauge testers. Get all the 
facts. Learn why Ashcroft Gauges are the best investment 


you can make. Write for Catalog 300B 


Quality Gauge 
No. 1000 for 
smail equipment 


Quality Gauge 
No. 1056 for 
hydrauli 


Quality Gauge 
No. 1010 for 
applications 


general presses 





Vibration-Resistant 
Gauge No. 1122 
Heavy-duty gearless 


Duplex Gauge 
No. 1038 A. indicates 
two pressures on dial 


Special Purpose Gauge 
No. 1009. Heavy-geared 








ASHCROFT PRESSURE GAUGES 
A product of 
MANNING, MAXWELL & MOORE, INC. | 


Ashcroft Hancock Division «+ Stratford, Connecticut 
Manning, Maxwell & Moore of Canada, Lid., Galt, Ontario | 
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SPRAY VALVE 
FOR NUCLEAR REACTORS... 










ASCO SOLENOID VALVE CONTROLS PRESSURE SURGES 


ASCO — the only solenoid valve manufacturer in the industry with complete 
nuclear energy test facilities including a hot test loop — now offers a family of 
solenoid valves designed specifically for atomic energy applications. 

The Spray-Valve shown in the cutaway above was developed especially to 
control pressure surges in the water cooled pressurized reactor. All stainless 
steel with stellite seats and dises, this unit has demonstrated reliability and 
maintenance-free operation under tests which duplicated the most strenuous 
operating conditions. 

This packless type (hermetically sealed) solenoid valve is capable of large 
volume flow at low pressure differentials, handles pressures of 2500 p.s.i., at 
675°F. Normally closed (closed when de-energized), it is supplied in 1”, 14” 
and 2” sizes. 

ASCO Spray Valves are in use at Shippingport Atomic Power Station, and aboard 
nuclear submarines powered with water cooled reactors. Reliable and maintenance- 
free, ASCO 2, 3 and 4-way valves are specified for primary and secondary systems 
of nuclear reactors, as well as for instrumentation control. 


For further information, request “ASCO Valves 


for Nuclear Reactors” and Catalog No. 202, 





Automatic Switch Co. 


50-B Hanover Road, Florham Park 


Front 


thew Jersey 


» 7.4601 


Typical ASCO Solenoid Valves for submarines, military and commercial surface ships, and industrial power plants: 


Primary System Secondary System 





Manual Reset 4-way 


Pressure Operated 
4-way Valve 


Isolating 
(Stop) Valve 


2-way Valves Valves 


le 14 n T me-Saver 











Instrumentation Control 





Manual Reset 
Valves 
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ven? 

4-way 

Valves 
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will it fit our circuit? 

who makes it? 

what size does it come in? 
where can | buy it? 







Better Check the 


FLUID POWER > 
DIRECTORY 


More than 65,000 engineers keep the Fluid Power Directory 
handy. It’s their quick reference to the 101 questions that 
pop up during a hydraulic or pneumatic circuit design. 
Specifically they check the Directory for: 


e CATALOG DATA—condensed specs on more than 150 
manufacturers’ products 


FLUID POWER DIRECTORY 


e TRADE NAMES—cross referenced to makers. 


e DIRECTORY—who makes what for hydraulic and pneumatic 
systems: over 150 product groups, more than 800 manu 


3 facturers listed for easy reference 
1960/1961 d 


e DESIGN MANUAL—circuits, nomographs, designs and 
applications: a complete handbook for industrial, mobile and 


aviation systems 


e LOCAL SOURCES—an index to local outlets for speedy 
supplier selection 


Now in preparation: the 1960/61 
Flu.d Power Directory 


Publication date: October 28 
1959 


Closing date for advertising 
July 24, 1959 
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